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THE NEW YORK AND BROOKLYN BRIDGE. 


on this page representing the cross sec- 
uae the New York and Brooklyn Bridge, was | 
prepared to accompany the Report which wasanti- | 
cipated from the Chief Engineer, in answer to a 
resolution of the Board of made at their} 
last meeting, calling for information from him in| 
reference to changes of plans of the superstructure | 
of the bridge. The anticipated meeting of the) 
Board has not taken place, but asa matter of in-| 
terest to many of our readers at this, 
time we insert the figure, which ex-| 
plains itself sufficiently, if it be understood that | 


the original plan of the bridge looked only to the |- 


of ordinary cars, and the height of the main 
trusses (within which the Pullman cars are there | 
shown) were then but 10 ft. high, on the line of | 
AA, instead of 15 ft. asnow. The foot-path was) 
on the level of BB, and the side trusses were but | 
8 ft. 8 in., where they are now 10 ft. high, and the | 
main lattice girders, now 2 ft. 8 in. in depth, were | 
then plate girders of but 15in. indepth. These and | 
other minor changes will indicate the great ad-_| 
ditional stiffness which has been given to the} 
platform of the bridge, and its consequent in-| 
creased capacity for irregular loading at the ex-| 
pense of a few hundred additional tons of steel. | 


0 
SPUYTEN ae VER- 
CT. 


| 


On the 25th inst., the Coroner’s jury rendered | 
the following verdict, which was delivered by the 
foreman, General Vielé: 

‘*Asto the responsibility for this calamity the | 
jury find: 

‘* First—That George Melius, the rear trainman | 
of the Chicago aor train, was guilty of wilful, | 
deliberate and culpable neglect in not going im- | 
mediately to the rear of his train a sufficient dis- 
tance to warn the approaching train, according to | 
the rules of the company, which he had ample | 
time to do ; and that said George Melius is eens 
responsible for the loss of life that followed such | 
neglect. 

$ Second—That George F. Hanford, conductor 
of the Chicago Express train, in not going in per- 
son immediately to the rear of the train tosee that | 
the rear trainman did his duty, and in not replac- | 
ing the rear trainman by another trainman, as di- 
rected by the rules of the comments, is responsible | 
for the loss of life that tollowed such neglect of | 
duty. 

Phird—That Edward Stanford, engineman of | 
the leading locomotive, in persistently endeavor- | 
ing to draw the train after the brakes had been) 
applied, pe ou his duty and is responsible for 
= loss of life which followed such neglect of | 

uty. 
‘* Fourth—That Archibald Buchanan, engine- 
man of the locomotive immediately attached 
to the Chicago Express train, in persistently 
endeavoring to draw the train after the brakes 
had been applied, and in neglecting to cut off the | 
escape of air from the air-chamber on the loco-| 
motive as soon as the brakes were applied, thus | 
depriving himself of the power to release the) 
brakes, neglected his duty and is responsible for 
the loss of life that followed such neglect. That 
Frank Burr, engineman of the locomotive of the | 
Tarrytown special train, neglected his duty in not | 
keeping a proper lookout in passing from the 
Spuyten Duyvil cut, failing for this reason to see, 
the signals of danger in time to check the speed of | 
his train, and is responsible for the loss of life | 
resulting from such neglect. 

“‘ Fifth -That John M. Toucey, Superintendent | 
of the New York Central & Hudson River Railroad | 
Company, in neglecting to provide efficient | 
safeguards against accidents at the most danger-| 
ous part of the road—namely, the Spuyten Duyvil 
cut—and in formulating a schedule of time for the 
passage of trains that permitted a rate of twenty | 
miles an hour on a curve through a high, | 
precipitous cut, in which it is impossible to see) 
more than fifty feet-ahead for a distance of 600 ft., | 
is responsible for the loss of life which followed | 
such 7. and such schedule. 

7 —That the officers and of the | 
New York Central & Hudson River Railroad Com — 
pany, in negleeting to provide suitable implements | 
for the rescue of passengers in danger, and proper | 
means for extinguishing fire on the trains, in not 
establishing the ees of their employés by | 
te th and _ ee to test | 

ir qualifications for the responsible critical 
duties imposed upon them, are responsible for the 
loss of life that followed such ct. 

“The jury find that each every one of the} 
persons named is responsible in his own individ- 
uality, no one sharing the bility with an- 
other; and as a further on of their opinion, 
the jury affirm that with their eee of —_ 
mae general — nll gap a 

use 
disasters, there to be no palliation what- 
ever for the carlessness and disregard for 
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y. The conduct of these employés removed 
this calamity from the chapter of accidents, mak- 
ing the seule of destructive agencies at work as 
much acertainity as the discharge of a piece of 
artillery. The only surprise is that the slaughter 
ee not greater; it could not well have been 
eas 


‘* As a still further expression of their opinion on 
the evidence the jury deems it fitting to express 
their reprehension of the practice of the promis- 
cuous di stribution of free railroad passes during 
the session of the Legislature, believing *t to be 
demoralizing in its tendency and an incentive to 
unseemly conduct by encouraging free excursions 
between the capital and the metropolis. The jury 
deem it their duty to urge the immediate and 
thorough protection of the whole line of the Spuy- 
ten Duyvil branch road at all the road and street 
crossings within the city limits. 

* The jury regard the use of a cord attached to 
a valve of the air-brake in the passenger cars as 
attended with more elements of danger than — 
and as complicating the use of an already compli- 
cated appliance, believing that the strap running 
through the cars and connecting with the engine 
is a safer reliance against accidents. 

‘The jury re the use of candles in light- 
ing the cars to be attended with less danger ion 
oil, and that they answer all necessary yp ee 
The jury further find that George Melius, rge 
G. Hanford, Archibald Buchanan, Frank Burr, 
John M. Toucey and the New York Central & 
Hudson River ilroad Company are guilty of 
causing the death of Webster Wagner, Pu:k 
Valentine, Louisa Valentine, 4 Brown, 
J. Albert Richards, Oliver T. Keeley, Fran- 
cis Marechal and Darling L. Ransom, 
by criminal means and _ culpable _ negli- 
gence in the performance of their several duties 
connected with the said railroad company, in so 
far as by such inquisition the jury have been able 
to ascertain. 


“Signed: Egbert L. Viele, Charles H. Haswell, 
John Payser, D. H. McAlpin, Henry J. Davison, 
L. E. Schnieder. W. H. Weightman, Henry Eich- 
ling, Francis J. Burke, Edward Haeuser, L. T. 
Howes, J. Teichman.” 


NEWSPAPER OPINIONS ON THE VERDICT. 


The verdict of the Coroner’s jury upon the Spuyten Duy- 
vil disaster is so sweeping as to be absolutely worthless for 
any public a ge and entirely to defeat its own ob- 

ect, whether i ctyoct be public or private. The evi- 
ence showed plainly that the brakeman was guilty of 
gross negligence. The conductor cannot properly be 
said to have been Ity of negligence at a He ne- 
oo nothing. e did, what supposed to be his 
ty, and went where he supposed himself to be most 
; and it now @ rs that he made a mistake. 
But the verdict in effect asks the public to believe that 
on a railroad managed with exceptional care and intel- 
ligence, on which avcidents are very infrequent, two 
trains were — manned by reckless incompetents. 
The public will decline to believe anything of the kind. 
It is very well to summon experts on juries called to in- 
vestigate disasters of this kind. But it ought to be as- 
certained first that the experts are men not merely of 
special knowledge but of common sense, and men who 
are capable of undertaking their work in something ap- 
proaching a —— frame of mind.—N. Y. World, 
Responsib 7 for an accident may attach to a great 
many people. In the case of the Spuyten Duyvil accident 
it appears that the express train was stopped, not by the 
brakes getting out of order, as was first reported, but by 
some tipsy passenger tampering with them in the car 
closet, where means of putting them on is provided for 
use in case cause of stoppage should be known on the 
car and not on the locomotive. This persou is presumed 


to be a member of the Legislature, who will probably | Had 


interest himself in the laws pro; at Albany for pre- 
venting railroad accidents. But then the stopping of 
the train need not have caused an accident, and would 
not if the brakeman bad done his duty and gone back 
with a danger signal, as the rules plainly prescribe; and 
so the brakeman is responsible. But probably the 
brakeman would have gone back far if the coit- 
ductor had ordered bim, as the rules _ bed = least 
if he had watched him around the corner), and thus the 
conductor becomes responsible. But if this sectio.a of 
the road had been worked by the block system, as the 
section but a few miles from it is, then there would have 
been no approaching Tarrytown train south of Spuyten 
Duyvil to run into the express; and here we have the 
company responsible. And each and all are truly re- 
sponsible. —R. R. Gazette. 

It is evidently the opinion of the Coroner's jury iv the 
Spuyten Duyvil case that somebody is to blame, though 
the sweeping generality of their eels of almost 
everybody meutioned in connection with the calamit 
seems to us likely to lead to about the same result as 
they had found the ancient verdict of nobody to blame. 
oy do find, in fact, that it is nobody in ‘ 
It isthe brakeman, the conductor, the two engine- 
drivers of the express, the engine-driver of the other 
train, Mr. Toucey and the officers and rs of the 
Hudson River Railroad Ss ey SB of as to 
some specific point. Mr. Touce held responsible for 
the loss of life on account of the way the time-table 
was made out; the company, because there was no 
implements, such as axes; the engineer, be- 


a OOS 7 : 

human life exhibited by the employés of the com- | Melius; and if Melius did not ge far a to the rear inuer parts of the valve, but epcingin and fitting 
, how is closel the 

engineer to blame br not seeing him ? If ¢ Tarrytown | closely in bronse — d 
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riven tight 


valve case. ring B in the case 


Fhe on re con oe nat cogineer, bow is he guilty! and the iron outside of it, there is a drip-hole 


enoug’ 
Both the engine men of the Chicago train are made re- 


sponsible for the loss of life because they persistently |@04 when the valve is closed this drip-hole is un- 


endeavored to go ahead with the brakes applied; but 
was it the endeavor to go ahead that the disas- 
ter ?—N. Y. Herald. 


The verdict of the Coroner’s jury in the Spuyten 
Duy vil disaster comes to prove the possible virtue of a | 
system which long since fell into general discredit. It | 
has of late come to be accepted that the Coroner’s in- | 
quest will do little except to secure a recital under oath | 
of facts long before gleaned by the active agents of the 
daily press. It is rarely that the readers of the morning | 
mens within 24 hours of a murder or a railway acci- 

ent do not know as much as after the Coroner has 
closed his investigation, and equally a that they 
cannot come to a sounder conclusion than is generally | 
embodied in the verdict of the Coroner’s jury. But in | 
this case the jury was an exceptionally intelligent and | 
clear-headed set of men; the testimony was very simple, | 
direct and comprehénsive, and the result is that a/| 
verdict is presented which fixes the responsibility 
in a manner not to be mistaken. The jury find that 
| Melius, the rear trainman of the Chicago express, was 
responsible for not giving the proper signal to the Tar- 
rytown train; Hanford, the conductor, for not seeing 
that the trainman did his duty; the engineers of the | 
Chicago train for trying to draw the tram after the | 
brakes had been applied; the engineer of the Tarrytown | 
train for-not keeping a proper lookout; Toucey, the | 
superintendent of the road, for neglecting efficient safe- | 
guards and for the rapid time required of trains in the | 
Spuyten Dzyvil cut, ane, finally, the officers a..d mana- 
gers of the road in neglecting p r means for the 
rescue of ng-rs and the caghhing of fires, and | 
in not sufliciently testing the competency of their em- 

loyés. Had the directors and officers of the road made 
t plain that they regarded the safety of the passengers 
who had intrusted their lives to them as a consideration 
above and beyond a!! others, there could have been no 
such indifference to that consideration as was 
shown at Spuyten Duyvil, and as is shown every ~ 
of the year on some of the trains of this company. It 
is, therefore, especially desirable that the officers of the 
law. into whose hands the matter now passe’ should pay 
ivular attention to those who are highest in ako, 

e do not know bow far the statutes impose penalties 
for such “neglect” resulting in loss of life as the jury | 
distinctly charge upon the officers and managers of the | 
New York & Hudson River Railroad, but it is essentially | 

that every possible means should be resorted 
to to bring these gentlemen to a strict account. If it 
were within the range of the capacity of the law that 
the more directly responsible of them could be made to 
see the inside of a prison, u sense of personal accounta- 
bility would be awakened in the bosoms of all of their 
class which would add very much to the safety of the 
—— of railway pas-engers in our country.—N, Y. 

‘imes. 

It is always desirable to have an emphatic and defi- 
nite verdict ; and in the present instance nobody can 
md complain that such a one has not been rendered. 

e believe it is a long time since the officers and man- 
agers of a company bave been so pointedly censured ; 
and that those of the Hudson River Company have been 
thus rebuked, proves that the jury were both consci- 
entious and courageous. Were there any hope of per-| 
fect weer being meted out to the parties upon whom 

this frightful responsibility is fixed, it would be gratify- 
ing to know in what that justice would consist. At an 
rate the conclusions to which the jury has arrived will 
give general satisfaction, excepting to the culprits them- 
selves and their relatives and friends.—Kvening Tele- 
gram. 


MR. VANDERBILT'S FEELINGS, 


Mr. Vanderbilt is said to have been greatly shocked 
by the terrible crash and slaughter on his railroad at 
Spuyten Duyvil. There was reason why he should. 

hen all the truth comes out, if it ever does, it will be 
seen that the culpable brakeman, who was so promptly 

, is not much more than a scapegoat. a omeney 


arrested 
in running the road was pong! ndcssena cause of the horror. 


the n who was barged some months ago, 
to suve his paltry $1.50 a day, been retained at his post, 
the chances are ten to one that the horror would not 
have happered. A curious thing occurred yesterday at 
the District Attorney’s office. It is part of the District 
Attorney’s duty to keep an eye on the Coroner’s inquiry. 
He neh about_to send one of his assis.ants with t 
Coroner when a pass, good for one year over any of the 
Vanderbilt roads, was banded to him. It came from 
Mr. Vanderbilt’s confidential man, Chauncey M. Depew. 
Mr. McKeon ordered its prompt return. He won't ac- 
cept favors. If it were agaiust the law for any official 
to accept a railroad pass, the railroad companies prob- 
ably would not get off quite us easy as they cGo,— 
Exchange. 

er ooo 


THE BAILEY FIRE HYDRANT. 


The different kinds of fire hydrants now in gen 
eral use may be divided into three classes, viz.: 
Those with valves opening with the pressure and 
current of water, those opening against the same, 
and gate hydrants. The one which we illustrate 
to-day belongs to the first class, and, commencing 
from the bottom, has the following parts: 1. The 
valve case where connection is made with the 


Fig. 1. Perspective. 


oR 


Fies. 3 anp 4. 
Tre Batty Fire HyYpRant. 


covered and allows the water to run out of the 
stand-pipe ; but as soon as the hydrant is opened 
ae een oe ulin te sole Gein cing = 
water pressure w t t drip- e 
greater the the tighter the drip. 

The drip is therefore perfectly positive and per- 
fectly tight—even when the hyaions is 0 but 
ff in.—a somewhat new feature, since are 

ydrants in which the drip is not closed until the 


main, and containing the valve, drip and all vital | valve is nearly wide open, and others where the 


parts of the hydrant. 2. The stand-pipe. 38. The 
stuffing-box plate. 4. The top or cover. 


drip is never 


the pressure in the 


mains is sufficient to overcome a valve kept o 
tsed in 


wD The valve is a piston-valve, closing on a fla its own weight. Most of the ts 

canine bo did uot hate Sots tet. tae 20 Se. SS ae an eee, oa preferred. The bottom fae wird New York City are provided yan 

sibility in case like ghis, but we believe such a vendics | Of the valve is hard leather, which, having stood | drips, and one when in ea 
a etek oo on oe the service of 8 years, is believed to be est | leak fn suction It the little 

defeats that end. It is held in one sentence that Melius ial for th bine ai anes Se D a . so 

is responsible for neglect of duty; but if the time-table | material forthe work. Thecircularsurface Dofthe|that the fire engines have to suck 

was at fault that lightens, so far as it goes, the fault of | piston is a split bronze ring B, fitting loosely on the! water through they also 
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air through _ the drip valves. | 


The valve in the hydrant here illustrated is oper-'1. My assistants on construction of the Arkansas | 
ated directly by a short brass stern not over 6 in. | River Division have been Mr. E. R. Howe, Mr. 8. | 


the track will probably be laid to this point by April | 


long, which stem runs in a thread in the brass cap 
screwed into the top of the valve case, a prolonga- 
tion of this stem runs into the cover as shown. 
The valve is shown is Figs. 3 and 4 and the cap Ein 
the lower part of Fig. 2. When the valve is 
opened it rises into the chamber BB, sliding up 
within the brass ring lining said chamber. The | 
water goes up each side as shown in Fig. 5, and 

ing the valve chamber the two currents unite 
in the stand-pipe. . The area or capacity in the two 
side ports and stand-pipe is largely in excess of 
that of the supply-pipe. 

In case it is necessary to remove the valve for 
examination or repairs, this can be done by one 
manand a new valve placed in ition in 15| 
minutes. The cover and stuffing box plate are) 
removed, a socket wrench with gas pipe stem is| 
slipped down over the stem upon the cap in the 
valve case. This is unscrewed and the stem, cap | 
and valve are all lifted out. This facility for re- | 
pairs is somewhat in contrast with the use of 2) 
or 3 men, the gin poles, tackle blocks and levers, 
which may be seen when a hydrant which un- 
screws at the base is used. In that case the stand- 
pipe, weighing several hundred pounds and extend- 
ing from 4 to 5 ft. below the surface, has to be 
lifted out, which is more than 1 man can do. 

Should the stand-pipe here be broken in any way 
it does not injure the valve at all or cause it to) 
leak, but anew stand-pipe cam be put in place! 
without shutting off the water in the main. 

The positive action of the valve and drip, and 
the ease with which — can be made if neces- | 
sary, commend themselves. 

The makers are the Mohawk & Hudson Manu- 
facturing Co., of Waterford, N. Y., who make the 
Eddy valve also. 
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CORRESPONDENCE, 


THE BEST STUMP-PULLER. 
CINCINNATI, Jan. 24, 1882. | 


EDITOR ENGINEERING NEws: 

Permit me to answer Mr. Fisk’s query as to the | 
‘* best stump-puller ” by recommending, for ease, | 
simplicity, thorough work and economy, car- | 
tridges of Hercules powder or dynamite. 

Take a crowbar, and with it make a hole under | 
the stump large enough to insert a cartridge. | 
Shove the cartridge in, fire the fuse, and retire. | 
The result will be eminently satisfactory. Very | 
refractory stumps may call for two cartridges, but | 
one will usually suffice. 

In 1879, during the convention of the American | 
Society of Civil Engineers in Cleveland, I witnessed | 
this method of stump extraction at the factory of | 
the Hercules Powder Co. I was greatly impressed 
with its advantages, and am glad to have an oppor- | 
tunity of calling attention to it. W.E.M. | 





| 
ALIGNMENT OF COMPLETED RAILROADS. 
Backwoops, Canada, Jan. 3, 1882. 

EpIToR ENGINEERING NEws: 

I undertake to furnish your correspondent with 
a method by means of which he can take up the | 
alignment of a railway, the records of which have | 
been lost. ae straight portions a couple of 
trials will fix his line for him; by taking the center 
of his embankment in a number of places, he will, 
upon prolonging any one set of them, soon hit 
upon a mean. For curves see ‘“‘ Henck’s Field 
Book for Engineers,” page 58, prob. 79; or if he 
has any case where the intersection angle cannot 
be found, take a few points as A B C, 100 feet 
apart, measure the deflection angle to them, and a 
few trials will show him where the center line 
ought to be; he has then his deflection angle and 
— from which the radius of the curve can be 
ound. 





For, let D = deflection angle, 
C = chord, 
B = radius, 
ec 


2 


Yours, etc., L. L. P. 





THE DENVER & NEW ORLEANS RAILROAD. 
PUEBLO, COL., Jan. 16, 1882. 
EbIToR ENGINEERING NEWS: 


The first party on surveys for the Denver & 
New Orleans Railroad left eee aoe 18 





W. West and Mr. Thomas W. Titcomb. In my party 
on location south of this point are Mr. A. M. Gib- 
son, transitman; Mr. R. G. Withers, levelman, 
and Mr. John F. Taylor, Compassman. Mr. W. | 
J. Smith has been in charge of preliminary sur- | 
veys south of the Arkansas since April last, and is 

now on the Cimarron, or between that stream and | 
the Canadian River. 

The company have opened a fine vein of coal on 
their property, about 12 miles east of Colorado | 
Springs, and about 4 miles from the main line, 
the coal branch being very direct. with moderate 
grades all in the direction of the loaded trains. 

With the fervent hope that the News “ may live | 
long and prosper,” I remain 

Yours truly, Joun S. Trrcoms, 
Division and Locating Engineer. | 








| 


| 





SELF-READING LEVEL RODS. 
RaILway, \ 

ENGINEERING DEPARTMENT. | 
EDITOR ENGINEERING NEWs: 

I have noticed the several designs 
been illustrated in the NEws, and 
I send you an illustration showing 
road. The advantage of this style 
consists in the figures being formed | 
centre of the figure making the) 
tenth, the top and bottom of the| 
glance. This, together with the fact | 
that the thickness of the figures, for | 
duces the necessity of counting, to 
determine the hundredths at turning | 
of reading will be seen by a slight 
examination of the diagram. The 
rods for greater distinctness. In 
practice our levelers read these rods | 
figures helping not only to make | 
reading at a distance easy but also | 
getting figures confused by wrong | 
reading. 
adapted to the use of a target if 
desired, and it is our practice to use 
check the level reading. 

The plan and elevation show | 
differ materially from the usual | 
form for self-reading rods. | 

Res 
Gero. L. WILSON. 

[Some time since we published ac- | 
which were in use, and had many | 
earnest advocates of their efficiency. | 
ers can form their own estimates of | 


MINNEAPOLIS & St. LovIs ) 
In Camp, Dec. 26, 1881. 

for self-reading level rods that have | 
the fcrm designed and used on this | 
of straight lines entirely, and the | 
figures show the half-tenths at a| 
the tenths, is one hundredth, re-| 
| 

points, toa minimum. The facility | 
figures 1 and 2 are to be red on the 
easily at 1,000 feet, the shape of the 
doing away with errors through | 
It is seen that these rods are 
a target on turning points, and thus 
the construction, which does not 

pectfully, 

counts of two self-reading level rods | 
We now present the third. Our read- | 
the relative merits of each.] 
| 

| 





THE STANDARD METRIC CHAIN. 
Provipence, R. I., Jan. 20, 1882. 
Eprror ENGINEERING NEWS: 

Several communications have recently appeared | 
in your columns concerning the use of the metric | 
system in civil engineering, from which it appears 
that a great diversity exists in the application of 
the system, already resulting in much confusion; 
and the question is asked, hat should be the. 
length of the standard metric chain? 

e object of all operations involving the use of 
the metricsystem is to measure quantity in terms, 
of some one of a certain series of units of measure | 
which are decimally related to one another, and to 
do this in the simplest manner. 

A series of measures has been adopted 
for the measurement of quantities of different 
magnitudes, by which the measurement is per- 
formed without any unnecessary use of fractions, 
and therefore in the ~— _manner. The 
measures of this series are determined by the fol- | 
lowing general principles: — - ; 

I. A measure may consist of a single metric 
unit of length, capacity or weight, or may be a. 
multiple of some such unit. ; 

Ii. h multiple measure shall consist of a) 
whole number the — —_ : tere smaller 
than itself. “Consequently, each mu measure | 
may be expressed in ‘terms of metric 
smaller than itself without the.use of fractions. 

shall be competent 
of fractions, the 


| 
' 


j 





metric unit next larger than itself, and conse- 
quently every metric unit larger than itself. 

Since the successive metric units are related to 
each other by a ten-fold ratio, it follows that every 
multiple measure must consist of either two or five 
metric units next smaller than itself, and the com- 
plete series of measures, whether of length,capacity 
or weight, consistsof the metric units themselves, 
together with the half and double of each. 

It should always be kept in mind, however, that 


| quantity should never be stated in terms of the 


multiple measure, but always in terms of the 
metric units; the multiple measures being only 
intended to simplify the mechanical process of 
measuring. 

The series of standard linear measures is shown 
in the following tables: 


THE STANDARD METRIC MEASURES OF LENGTH. 





Length in 
meters. 


NAME. REMARKS. 


Half-decimeter 





0.05 (Used by machinists and 
others on small work. 
Edges are divided into mil- 
limeters and fifths, milli- 
meters and halves, or milli- 
meters. The numbering is 
in centimeters. 

Ditto. 

Ditto. 

jA convenient measure for 

| carpenters and others on 
bench work. Divided to 
millimeters and numbered 
in centimeters. 

Made in various forms and 
suitable for a great variety 
of uses. Divided to milii- 
meters or centimeters and 
halves, or centimeters. 
Usually numbered in cen- 
timeters. 

A convenient rod or tape for 

| measuring objects of mod- 


erate size. Divided and 


Decimeter.... ...... | 
Double-decimeter .. 
Half-meter 





' 


Double-meter 


| numbered like the meter. 
|A rod or tape for measuring 
| objects of larger size. Sel- 
dom used. 
iTape or chain for land sur- 
veying and civil-engineer- 
ing. The chain has five 
| links to the meter, and is 
| marked at each meter. 
|Ditto. Better adapted for 
measuring smooth land. 
The chain has five links to 
the meter, or 100 links 
altogether, and is marked 
at each meter. 


Half-dekameter....| 5.00 


Dekameter.........| 10.00 


Double-dekameter..| 20.00 


Similar tables, showing the standard metric 
weights and capacity measures, exist, but are 
foreign to the purpose of this communication. 

This series of standard measures was adopted 
many years ago, and is used in France and other 
— countries. In France it is prescribed by 
aw. 


A chain of 25 meters violates the second general 


— inasmuch as its length is 244 dekameters ; 
5 being a more complex number than 20, it is 


intrinsically a less convenient implement to use. 


A chain of 30 meters violates the third general 
principle, since it is impossible to lay off a hekto- 
meter or kilométer by means of it without an 
annoying use of fractions. 


The Gunter 4-rod chain is widely known, and is 
extensively used in civil engineering and land-sur- 
veying both in this country and in England. Its 
length, which is 20,3; meters, shows that the 20- 
meter chain is by no means unsuited to field work 
on account of its absolute length. 

When using the 20-meter chain it should be con- 
stantly borne in mind that the terms *‘ chain” and 


| link” have no significance in the metric system, 


except as designating an implement and its parts. 
They are never used to indicate units of length. 

It should also be remembered that the chain and 
its links are each double units, and that distances 
should never be expressed in terms of them, but 
always in terms of some metric unit. 


With such a chain the stations of a railroad 
would naturally be placed 20 meters apart. The 
numbering of the stations and the record kept of 
the survey should be of such a character that the 
distance between any two points may always be 
obtained by a single subtraction. This may be 
done by marking upon the stakes their distance 
from the initial point either in meters or in deka- 
meters. Either method is entirely legitimate; but 
it is important that one or the other should be 
adopted uniformly. 

Fewer figures are required when the stakes are 
marked in dekameters, and this method seems to 
the writer to be more in keeping with the habits 
of thought of the American eer. 

U ordinary ground the stations would be 
marked with the even numbers, as 0, 2, 4, 6, 8, 10, 
etc., the hektometers appearing as multiples of 
10, and the kilometers as a of 100. U 
ground the stakes would be 

and the numbering would embrace all the 
numbers, as 11, 12, 13,14, etc. Fractional stations 
would seldom be required in cross-sectioning. 
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The two methods of marking the stakes are con- 
trasted in the following table : 


Distance of each sta 
tion from the ini-| 
tiat point in me- 
ters. 


MARKING OF THE STAKES. 


Method in 
| dekameters. 


| 
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The unnecessary complication caused by the use 
of the 25 meter chain and an imperfect system of 
numbering the stations on some of the Mexican 
railways, has already been illustrated in your col- 

-umns, and requires no further comment. 
CHARLES H. Swav, C. E., 
Chairman Metric Bureau Committee on Manufac- 
tures. 


THE METRIC SYSTEM FOR RAILROADS. 


New York, Jan, 12, 1882. 
EpItoR ENGINEERING NEWS: 

I notice in Mr, Lowe’s communication relative 
to the use of the Metric System on the Mexican 
Railroad, page 3, of the 7th inst., that a chain 25 
meters long is used and every meter is marked 
with a tag with the appropriate numbers stamped 
thereon, and that some of the chains have 125 
links each, two decimeters long, while others have 
100 links each, 2.5 decimeters Sone also that the 
plus distance is given in meters, thus 28 + 12 
means 28 stations plus 12 meters, the total dis- 
tance equals 712 meters. Now in view of the fact 
that many valuable tables in our field books for 
engineers are based on a chain having 100 units of 
length, it would be more convenient to use a 
chain, whatever its length may be, of 100 
links, and to mark every ten links with a 
tag, the same as in the 100-foot chain, 
and then note all, plus distance by the number of 
links the distance measures. The foregoing ex- 
ample, 28+ 12, would be noted as 23+48 or 25.48; 
the oe would come at the forty-eighth link, 


and os = 712 meters, same as before. A chain 


of 20 meters would be convenient, particularly in 
estimating earth-work from average end areas 
(estimating earth-work from average end areas in- 
stead of the prismoidal formula is a common prac- 
tise among engineers) ; take, for example, the fol- 
lowing field-notes for an embankment with a road- 
bed of 4 meters, slope 144 to1. I have assumed 
the road-bed to be 4 meters for the reason that if 
the metric system were in use in this country the 
width of a single track road-bed would generally 
be, in all probability : 
For embankment, 4 meters = 13.12 ft., 
** excavation (earth), 6 meters = 19.68 ft. 
These numbers, 4 and 6, are handy ones to use 
in calculating end areas of cross-sections where the 
center and two side heights and the distance out 
are given, as in the following notes : 
Road-bed, 4 meters. Slope, 1% to 1. 
__ Length of station, 20 meters, 


r | Embankment. 
Stations.| Left. | Center. | Right. |_— 


Sq. meter.|Cu, meter. 
—3.16 | 
8.15 6.74 
—3.94 —2.92 
25 binsiemes 
7.91 6.38 


26 ~1.24 2.18 
~2.14 13.19 74.0 
3.86 5.27 | 
| | 


$e 


scsi salidictA dena 
—4.10 
2 | 


og 
| 1.18 


For example take the cross-section at station 24 
and apply the old rule, viz : 

Add the two side heights and multiply by one- 
fourth the road-bed (in this case one-fourth the 
road-bed is unity) (4.10+1.16)x1=7.26 sq. meters, 
then multiply the sum of the distance out by half 


the centre height (8.15+6.74)x — 16.68 (the 
nearest hundredth), and add the two results to- 
gether, 16.68+-7.26=23.94 sq. meters, the total area 
for this station. Having calculated the areas for 
the three cross-sections, we now proceed to obtain 
the cubic meters, Add the areas for stations 24 
and 25 and put thesum in the column cubic meters, 
moving the decimal point one figure to the right, 
in like manner add the areas for 25 and 26 and 
multiply the same by .26 and place the result in the 
column of cubic meter. Now, if instead of a 20 me- 
ter chain, one of 25 meters had been used,then we 
should increase the amounts in the cubic meter 
column by one-fourth. 

In comparing the number of figures and in cal- 
culating cross-section areas where hundredths are 
used in the metric system and tenths in the foot, it 
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will be found that for epee ne mh _s from 1 ft. 
| to 3.28 ft. and from 10 ft. to 32.8 ft. the same num- | 
, ber of figures will be used in either system, but | 


| from 0 to 1 ft. and from 3.28 to 10 ft. mrore figures | 


| will be used in the metric system. | 
| Incurvature let us consider the chain to sub-| 
tend on the chord an angle of 1° fora1° curve, the | 
same as in the foot system, then the radius would | 
equal 5,730 links instead of that many feet, and if | 
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ment, most of’ it impassable without danger to 
wheels and springs. 

The city contained on ist July, 1880, of concrete 
unfaced with asphalt or coal tar : 


Pavements 
Stone block 


the chain is 20 meters long, then each link equals | Wood 


2 meters and 5,730 links equal 1,146 meters. 
20 meters = 65.6 ft., = of 100, nearly. 
Let M° = curvature in the metric system. 
and Fe =_ sé se 8 foot “ec 
Then will the following formulas give a close ap- 
proximate of the relative value of the two sys- 


tems: 

F=14%M 

M= % Fe 
For instance if 6° is the maximum curvature al- 
lowed in the foot system. then its equivalent in 
the metric system would be 34 x 6° = 4e. 

In conclusion, I will state that if the metric 
chain has 100 links, and we consider each link in 
the light of a foot, we may use in connection 
with it, and with equal facility, the many valua- 
ble tables that have been constructed for the 100- 
foot chain ; and here I may state that a most ex- 
cellerit table has been devised for the use of the 
locating engineer by Wm. F. Shunk, and is to be 
found in his new book, ‘‘ The Field Engineer ;” it 
gives the lengths of chords, versed senis, external 
secant and tangent for a 1° curve for re even 
minute up to 90°. I have used this table for the 
past six months on location, and know from ex- 
perience it is of great value, and I think it can be 
used just as readily in the metric system, in the 
manner suggested, as in the foot system. 

Respectfully, JOHN WATERHOUSE. 
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ASPHALT PAVING—ITS CLEANLINESS, 
CHEAPNESS AND COMFORTABLENESS. 


[From the Philadelphia Record, Jan. 19, 1882.]} 


WASHINGTON, D. C., June 7, 1881.—H. W. Pit- 
kin, Esq., Chairman of the sub-committee of the 
Executive Committee of One Hundred, Philadel- 
phia, Pa.—Dear Sir : I have had the honor to re- 
ceive your letter of the 4th instant, making in- 
quiries in regard to the asphalt pavements of this 
bes and to reply: 

irst. As to comparative first cost of asphalt 
and granite-block street pavements. 

Granite-block pavements laid in 1880 in this 
city cost $1.79 per square yard. Those laid in 1879 
$1.92 per square yard. 

Asphalt pavements laid here in 1880 cost $1.85 
— square yard. In 1879 cost $1.47 per square 


ard. 

. Second. Annual costs of repairs of the asphalt 

pavement on Pennsylvania avenue, the principal 

street of Washington, has been for the Neufchatel 
avement 214 cents per square yard. For that 
aid on same street by other contractors, 11¢ cents 

per square yard. These pavements have been in 

use now about 4 years. 

Other bituminous concrete pavements of vari- 
ous kinds, principally coal tar, have been laid in 
this city since 1871 to the extent of 741,000 square 
yards. Their average annual repairs have cost 814 
cents oy square yard. They are not so good or 
durable as the asphalt pavements laid in the last 
four years. 

Macadam pavements in Paris are being dimin- 
ished in extent, being replaced by others less ex- 
pensive in maintenance. They are not liked here, 
except for the suburbs, where there is little heavy 
travel. They cost for repairs on the most trav 
streets $1.93 persquare yard. The average annual 
cost for repairs is 37 cents per square yard. 

Paris stone block pavements are made of sand- 
stone; cost $2.58 to $3.23 per square yard for con- 
struction and 101g cents per square yard per an- 
num for repairs. 

Asphalt pavements in Paris cost persquare yard 
$2.17 to $3.22 and per year for repairs and re- 
placing each year of the pavements laid 22 
cents per square . 

There is more asphalt and bituminous concrete 
pavement in this city than in any city in the 
world. It was introduced at first in many streets 
against strong prejudices of the dwellers on such 

| streets. Stone pavements, wooden pavements and 
'Macadam pavements were preferred, and were 
laid to a great extent. 
| Now, the city authorities = down any other 
‘than an asphalt pavement only when compelled 
by economy, which, in some cases, ribes the 
| use of Macadam or gravel and stone where 
| traffic is believed to be too heavy for the asphalt ; 
_and they find the residents of such streets where- 
-everanything but asphalt is laid down making 
| vigorous protests against their operations. 
| Since 1871 there have been here of wood 


I have no doubt that the wear and tear of 
horses and carriages on a good asphalt pavement, 
such as that of Pennsylvania avenue, in this city, 
is very much less than on any other pavement in 
use here. 

I think a carriage used on mud roads will last 
ten times as leng as if used on the streets of Phila- 
delphia, with which I am familiar, having lived 
there from infancy to manhood, and having in 
visits of late years found no improvement, but 
rather a worse condition than existed 50 years 
ago in that city. 

Third. The asphalt would, in my opinion, cer- 
tainly answer for all your streets not subjected to 
heavy traffic. _But as this heavy traffic—and it is 
very heavy in Philadelphia—will abandon all the 
cobble pavements to seek the newly asphalted 
streets for the sake of the easier draught, the free- 
dom from joiting and the ater comfort for 
horse and man, I do not see how this traffic can 
be kept off any principal street in Philadelphia. I 
think that the first street asphalted will be crowd- 
ed at once, and that the heavily-loaded vehicles 
will drive off the light pleasure traffic. 

In your narrower streets, alleys, and in all streets 
which, like many of those in Philadelphia, do not 
follow continuous lines, but are offset at many 
street crossings, the asphalt will give you a clean, 
wholesome pavement. Every summer shower 
washes its surface perfectly clean, and if the fall is 

cleans even the gutters. Used on those streets 
and in alleys it will be a great economy and have 
a great sanitary influence. 

I have lived and ridden and driven in this city 
during the execution of all its street improvements. 
There is no compari in comfort between any 
other pavement and one of asphalt for those who 
ride or drive either in light —— or in heavy 
loaded carts and wagons and for residents on 
the streets,.and I am of opinion that while the 
cost of repair of asphalt under heavy traffic would 
be much greater than such cost in this city at 
present; that considering the saving in cleanliness, 
comfort and health to man, and the saving in cost 
of horseflesh and of — of wheels and springs, 
it will be worth while to lay down a strong 
asphalt surfaced concrete payment for your 
heaviest traffic, and to compare its first cost and 
jts actual annual cost for repairs and renewal with 
the cost and duration of your nt street pave- 
ments, and that it is probable that taking into 
account the saving of horseflesh, of wear and 
tear of all vehicles and of body and mind, it will 
be found best to adopt the asphalt pavements 
et 

t will be necessary to make frequent renewals 
of the wearing surface, but this is cheap. Any 
Philadelphia block, laid on a good foundation of 
concrete thick enough not to give way under the 
weight of loaded truck wheels, can be resurfaced 
in twenty-four hours, and by doing the work at 
night I believe that it can be done without stop- 
ping the daily commerce of the streets. 

ere the usual foundation is six inches of con- 
crete of hydraulic cement, sand and broken stone. 
Possibly in Philadelphia there may be streets 
which would need twelve inches of such founda- 
tion, well set before being opened to traffic. But 
— end I believe this would be fully worth its 


I have just obtained a proof of the annual re- 
Eocpe of Eagiacers, from whton most of tho fa. 
rps of Engineers, Ww. m e fig- 
ures and quantities in this letter are quoted. It is 
probably the very best, as it is the most recent, 
paper on the subject of these pavements. 
am, very respectfully, your ee servant, 


ea 1,188,597 square FF foe amg $4,003,- be 


44, and covering 50 miles 
On the 1st of July, 1880, there remained in the 
city only 509,481 square yards of this wood pave- 








Jan. 28, 1882. 
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The first List of Water-Works was published by J. 


1 Edward Prince, C. E., of Quincy, Illinois, published several editions of revised Lists, compiled 
oa such corrections and additions » as have been discovered during the past year. 


LIST OF WATER-WORKS 


IN THE UNITED STATES AND CANADA, AS FAR AS KNOWN, JANUARY, 1882. 


Private enterprises are marked thus *. 





—_—— 
: 18: 
ye boar 
Hun . 
Jackson 5 Sterling, 
Mobile,* e ———. 
Montgomery aukegan. 
Poon i 
Tombstone.* Brazil 

ARKANSAS: Brook 
Little Rock.* Columbus. 

CALIFORNIA: Connersville, 
Anaheimo, Evansville, 
Columbia, Fort Wayne, 
Dutch Fiat, Indianapolis, * 
Gilroy - alle Kokomo, 
Grass ; LaFayette, 
Los Laporte, 
a" Logansport, 
Modesto Madison, 
Mission San Jose, Marion, 
Oakland." penreoien., 

ew ny, 
Petaluma,* New Carlisle 

ru, 
Red Bluff, South Bend, 
SE tn . Terre Haute,* 
Santa "e Union City, 
San Francisco Vincennes, 
= Jose. Washington. 
San Qavael? Towa: 
Salinas City, Anamosa,* 
San Diego, Atlantic, 
Stockton, ' Burlington.* 
Santa Cruz, Cedar ids, 
Vallejo,* Clinton,* 
Watsonville, Council Bluffs,* 
Washington, Yolo Co., Davenport,* 
Woodford, Yolo Co., Decorah, m 
Yreka. pe Moines, 
uque, 

CoLoRADO Fort ; 
Bodie, Keokuk,* 
Boulder, Lyons,* 
os. ‘ Marengo, 
Canon City,” Marshalltown, 
Central City, + Monticello, 

Sp , Mt. Pleasant, 
Denver,* Muscatine,* 
Fair Play, Oskaloosa, 

den, Ottumwa,* 
— ’ State Centre. 
| Kansas: 
Pueblo, bil 
Silver Cliff, Abilene, 
Silver City; —, 
Trinidad. os a 
ae Topeka. ; 
Bethel, KENTUCKY: 
Baga | oven 
: o " 
bury, | Frankfort, 
Greenwich, | Henderson, 
‘ord, | Louisville,* 
Meriden, Maysville, 
Middletown, | Newport, 
Milford. Owensboro, 
New Britain, Pleasant Hill. 
ew Haven ‘ 
New London, | ye 
New Milford, ieee: 
Norwich, Auburn,* 
lie,* |. Augusta,* 
a Biddetord,* 
Senet: Houlton, 
Wolcottville,* Lewiston, 
Winsted r ° 

Dacora TERR Waterville. 

F . AD tis,* 
argo. 

DELAWARE: Baltimore, 
Dover, Cumberland,* 
New Castle,* | Frederick, 
Wilmington. | ° 

Dare OF COLUMBIA : j wn, 

a 0 . 

Fioripa : iausieneeiees 
Jacksonville. Adams, 

Groraia : Agawam,* 
Aaguam | Arli om 

D 
Columbus, } Athoe® 
pea Attleboro, 
Savani Boston,” 

IpaHo | Brighton, 
Silver City. 

ILLrNo1s: Brookline, 
locninaiins Charlestown, 
Charleston, ' Chicopes,* 
Chicago, | Chicopee Falls, 
De acer, Danvers, 
Dixon, 

El ia 
Evanston, Everett, 
Jensen, Fitohburg. 
Joliet, | Gardner, . 
Lakeview, + } Great Barrington,* 
Litehfield, | Greenfield, 
Moline, Greenville, 
Oregon, Haverhill,* 
ra eee 
Peoria, = | Kingston,* 

s | Lawrence, 

| Lee, 

Rockford, | Lenox,* 





MASSACHUSETTS: 
| Leominster, 
| Lincoln, 

Lowell, 

alden, 

Medford, 
| Melrose, 
| Methuen, 
Marblehead, 
Middleboro, 
| Milford, 
Natick, 
Nantucket,* 
New Bedford, 
Newton, 
North Adams, 
North Bridge, 
Northampton, 
Orange,* 
Peabody, 
Pittsfield, 
Plymouth, 
Reading, 
Salem, 
Shelburn Falls, 
Somerville, 
South Adams, 
So.Hadley Falls, 
South Lee,* 
Springfield, 
Stockbridge,* 
Taunton, 
Warren, 
Waltham. 
Wakefield,* 
Westborough, 
West Brookfield,* 
Westfield, 
West Springfield,* 
Winch ester, 
Woburn, 
Worcester. 


MICHIGAN: 
Allegan, 
Alpena, 

Ann Arbor, 
Bay City 

Big Rapids, 
Cadillac, 
Constantine, 
Detroit, 

East aw, 
Grand Haven, 
Grand Rapids, 


Minneapolis, 
St. Paul,* 
Stillwater, 
Winona. 


Mississippi: 
Columbus. 


Missouri: 


PR 

aw 
a5 

A 


New JERSEY: 
Hackettstown, 
Hoboken,* 
Jersey Cit 
Lambertville,* 
Long Branch, 
Millville,* 
Morristown,* 
Mt. Holly,* 
Newark, 

New Brunswick, 
Passaic,* 
Paterson,* 
Perth Araboy,* 
Rahway, 
Salem, 

Trenton. 


New York: 
Albany, 
Amsterdam, 
Andes. 
Attica, 
Auburn,* 
Ballston § 

ston Spa, 
Ba ’ 


Bayside, 
Binghamton, 
Brooklyn, 
Buffalo, 
Canajoharie, 
Chateaugay, 
Cohoes, 
College Peint, 
Cooperstown, * 
Corning,* 
Dansville, 
Delhi,* 
Dunkirk,* 
Edgewater, 
Ellenville, 
Elmira,* 
flushing, 
Flatbush, 
Fort Edward,* 
Fredonia, * 
Garden City,* 
Geneseo. 
Geneva,* 
Glens Falls, 
Gloversville, 
Goshen, 
Gouverneur,* 


cree ee CC CC CN 


Jamestown,* 
Johnstown, 
Kingston, 


Lockport,* 
Long Island City, 


pew T-< ine 
iagara 
Norwich, 
Ogdensburg, 


Port Richmond, 

‘eepsie, 

| Prospect Park, 
at 

| Richfield Springs. 

| Rochester, 

Rome, 


Akrop,* ss 


by him by great 
There are no wate’ 


dies a 


Massillon,* 
Middletown, 
New Lisbon, 
Norwalk, 
Piqua, 
Portsmouth, 
Salem, 
Sandusky, 
Sidney, 
Springfield, 
Steubenville, 
Tim 


West Cleveland, 
Wooster, 
Youngstown, 
Zanesville. 


OrEGON: 
Portland,* 
Salem, 
The Dalles. 


PENNSYLVANIA: 
Allegheny, 
Allentown, 
Altoona, 
Archbald,* 
Ashland, 
Beaver Fallis,* 
Bradford, 
Bedford, 
Bellefonte, 
Bethlehem* (2 co.’'s), 
Berwick,* 
ra, 
Bloomsburg, 
Blairsville, 
Boyerstown, 
Bristol,* 
Butler, 
Carbondale, 
Carlisle,* 
Catasauqua, 
Chambersburg. 
Chester, 
Clarion, 
Coatesville, 
Columbia,* 
Connemaugh, 
Conshohocken,* 


Hanover, 
Harris! A 
Holidaysburg 
olidays! i 
Honesdale, 
Huntington, 
Jamestown, 
Johnstown,* 
Kennett Square, 
Kittanning, 


Mahanoy City,* 
Mauch Chunk,* 
Meadville,* 
Mechanicsburg, 
aoe 


edia, 
Milford,* 
Miversville,* 
Monongahela, 
Mt. Joy, 
New Brighton, 
Norristown,* 
Oil City, 
Oxford, 
Parker City, 
Philadelph 
Phoenixville, 
Pittston,* 
Pittsburgh, 
Plymouth,* 
Pottstown.* 
Pottsville,* 
Providence. 


Reading, 
Renowe, 
Re % 


Sewickley, 
Scranton,* 
Shamokin,* 
Shenandoah, 
South Hethlenem.* 
Summit He, 
Tioga, 


J. R. Croes, C. E., in 1876, for the Centennial Commission of the American Society of Civil Engineers, In 1877 


perseverance. This List is based upon his last 
r-works in ssveral towns included in former lists, 


PENNSYLVANIA: 
Titusville, 
Towanda, 
Tunkhannock,* 
rone, 
Westchester, 
West Pittston, 
Wilkes Barre* (2 Cos.), 
Williamsport* (2 Cos.). 
York, 
Youghiogheny.* 
Rope ISLAND : 
Bristol, 
Central Falls, 
East Providence, 
Newport,* 
Pawtucket, 
Providence. 


Soutn CAROLINA : 


Charleston, 
Columbia. * 


TENNESSEE : 


Chattanooga,* 
Clarksville,* 
Columbia, 
Knoxville, 
Memphis,* 
Nashville. 


Texas : 


Austin,* 
Dallas,* 
Dennison, 
Galveston, 
Houston, 
San Antonio,* 
Sherman, 
yaco.* 


Utan: 


Salt Lake City. 
Park City, 
Logan City 


VERMONT: 


Bellows Falls, 
Brandon, + 
Burlington, 
Fair Haven, 
Hyde Park,* 
Rutland, 

St. Albans, 
8t. Johnsbury, 
Vergennes, 
Windsor, 
Worcester. 


VIRGINIA: 


Alexandria,* 
Danville,* 
Fredericksburg, 
— on, 
ynehburg, 
Norfolk,» 
Petersburg, 
Richmond, 
Seanetes, 
Jniversity of Virginia, 
Winchester. ~~ 


WASHINGTON TERRITORY: 


Olympia, 
Seattle, 
Vancouver, 
Walla Wallia.* 


West Vircinia: 

fount 
‘arkers' c 

Wheeling. 

WISCONSIN: 
Heloit, 
Fond du Lac, 
Janesville, 
Kenosha, 
La Crosse, 
Madison, 
Milwaukee, 
Prairie du Chien, 
Racine,* 
Sparta. 

CANADA : 
Barrie, 
Berthier, 
Brampton, 
Brantford,* 
Clifton,* 
Colimgwood, 
Dundas,* 
East London, 
Goderich, 
Guelph, 
Halifax, N. 8., 
Hamilton, 
Kingston, 
London, 
Mitchell, 
Montreal, 
Ottawa, 
Owen Sound, 
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ENGINEERING ‘ JAN. 28, 1882. 


THE HISTORY AND STATISTICS OF AMERI- 
CAN WATER-WORKS. 


BY J. JAMES R. CROES, M. AM. SOC, C, E. 


(Continued from page 24.) 
CLXXXI,—ALLEGAN, 


, Michigan, in lat. 42° N., long. 87° W.., 

amazoo River, is in a valley surrounded 
by seven hills. The river has a rapid descent, af- 
| fording a fine water power. Se in 1838, it was 
Fg % aa A 43 DSS we incorporated asa e in 1887. 

‘$ 3 = : . :s : s Water-works were built by the village in 1871 
oe inetd] os Bios ene er PS toh : it after the plans of Mr. Phelps, of Kalamazoo, 
7” : : : taking the sup : from two | wells sunk near 

4 — ocinan = "BB SS” SSee” | the river whic dammed at this point by a dam 

| of stone and earth 8 ft. high, which furnishes 

head to drive a turbine wheel which operates two 
aie oe | Bolly rotary pumps forcing water directly into the 
‘ete : +: :: +: |mains with an ordinary pressure of 80 Ibs. and fire 


Ownership. 
500 City. 
54 Company. 


10 City. 
100 City. 
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6,400 
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588 
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80,000 


iles 
of * 


oo Yearly Fe e " 


ear! 
of 
; nance 


pressure of 120 Ibs. 
Distribution is by cast-iron pire of which 4 
miles are laid of from 12-in. to 4-in 


nue. 


ere . diameter, 
5 Ree ::: ¢:: | with 36 fire hydrants and 200 taps. Wrought-iron 
SERRRSTE ERSSESE The povlati in 1880 was 8,010, and the dail 
& e on was 8,010, and the daily 
: 3 RESESTE segcge ' consumption 25,000 gallons. 
i e 33 Sac The works have cost $80,000 and the gross re- 
3 otal 


ceipts have been about $110,000, There is a bonded 

: : | debt of $17,500 bearing 10 per cent. The receipts 

: % : : ; : in 1880 were $1,198 and the expenses $1,265. 

ra TSS 3S: Se °° STS TST YS. Ss > | The works are managed we Se rintendent. 
: 3 Bt 408 Si jms : :6 : | This was held for three years Alvy Rossman, 


nsump- * 


Co 
tion in 





4 gS : tees 3 ts a : | and for seven years past by Clark Nichols, 

3g a ee ee ee Se ee esa “2-8 CLXXX1I.—SARNIA, 

§ a ee eS S24 2 oases a Sarnia, Canada, is on the St. Clair River, 2 miles 
: Pte Nee Pit fit Firit i: + | belowthe foot of Lake Huron. Settled in 1830 it was 


Aver- 


Dail 
'Year of Re-age 


incorporated as a town in 1857. Water-works 
were built by the town in 1876,under the direction 
of a committee of the council and R. Turner, 

The supply is taken from the river through a 20- 
in. iron pipe 206 ft. long, and pumped directly into 
the mains by four Holly steam pumps i 
pairs and working horizontally, each pair con- 
nected to one shaft. One pair has steam cylinders 
of 15-in. and water cylinders of 81¢-in. bore, with 
18-in. stroke. The other pair has steam cylinders 
of 1014-in. and water cylinders of 6-in, bore, with 
15-in. stroke. The ordinary pressure is 83 to 35 

| Ibs. and the oe ees 80 to 110 lbs. Wood is 
used for fuel. Distribution is by cast-iron pipe of 
from 12 to 4-in. diameter, of which 9.20 miles are 
in use, with 74 fire hydrants, 131 gates and 528 
taps. Lead service ripe is used, 

The population in 1881 was 4,000 and the daily 
consumption 280,000. 

The works have cost to Dec. 81, 1881, $59,590.60, 
and the receipts have been $17,699.75. The bonded 
debt is $70,000, bearing 6 per cent. interest. The 
interest is paid out of taxation. In 1881 the ex- 

nses were $2,635.74 and the receipts $4,184.44. 

he only accident which has occurred was the 
breaking of the suction pipe by ice a few years ago. 
This was repaired at a cost of $900. Robert Tur- 
ner, the engineer and superintendent of the works, 
reports to a committee of the council. 
[TO BE CONTINUED. ] 
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Inc. int. and maint. $15, 


Exc. of int. and main. 13 
Cost and mafitt. (lo. cc acctiee cee 
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The receipt of statistics as follows is acknowl- 
edged with thanks. From Stiles emeety i- 
dent, statistics and water rates of St. Louis (Mich- 
igan) Water-works. From Clark Nichols, Super- 
intendent, statistics and water rates All . 
reg Water-works. From A. A. Rankin, 

ater Commissioner and Superintendent, statis- 
tics and water rates of Green (Mass.) Water- 
works. From C. R. Stickney, Clerk of Water Co., 
statistics of Chico (Mass.) Water-works and 
water rates. From Thomas C. ell, Superintend- 
ent. s.atistics of Fitchburg (Mass.) water-works 
and full set of reports of water commissioners 
from 1871 to 1880. From J. T. Sawyer, Presi- 
dent, statistics and rates of water-works of Waver- 
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23355 | Donald, Manager, statisti 
wv“ | Batavia (N.Y.) water supply. From Robert Turner, 
Chief Engineer, statistics and water rates of Sarnia 
(Canada) water-works and reports for 1880 and 1881. 
rles W. 8. Seymour, Superintendent, 
H am (Mass.) 
SES. | Water Company. From J. B. ley, Superin- 
tendent, statistics of Atchison (Kansas) Water- 
orks. From i rintendent, 

J. 0. 


i Sea 


w . James Middlemist, Su 
statistics of Delhi (N. Y.) Water-works Company. 
‘ 2 Engineer, statistics and 
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Canada, annum, including postage; all parts of 
Europe, 35, payablein Racunes. “Reanitences 66 the risk 
of the su r, 


unless made by registered letter or by 
draft, check or P. O. order, payable to Gro. H. Frost. 
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NOTICES OF MEETINGS. 

AmerRICcAN Society or Crvi, Encingers,—The regular meet- 
ing of the Society will be held on next Wednesday evening, 
at 8 o'clock, in the house of the Society, 127 East Twenty- 
third street, 

American InstTiTuTE oF Mintnc Enaineers.—The annual 
meeting will be held in Washington, Feb. 21, 1882. 

Pror. A. J. Du Bois, Mem. A. 8. C. E., Yale Scientific 
School, will leeture at Association Hall, Twenty-third street 
and Fourth avenue, this city, in the Lecture Course of the 
Young Men's Christian Association, on Friday evening, Feb. 
8. Subject: ‘The Early History of the Steam Engine.” 
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EUROPEAN SYSTEMS OF SEWERAGE. 


In 1880 Mr. oe Hering, Civil Engineer, of 
Philadelphia, visi Europe for the purpose 
examining the various s 





rious methods in use, wholly or in part, to this 
country, and in a report made to the National Board 
of Health gives at length the result of his observa- 
tions with a thoroughness which leaves nothing 
to be desired. The National Board of Health pub- 
lished this —— ina go tegen to their Bulletin 
of Dec, 24, 1880. Mr. Hering spent many months 
in the examination, and the report is the result of 
much patient labor and close observation, and 
shows an intelligent grasp of the salient points of 
this intricate problem as exemplified in the prac- 





| ute, and do not admit of epitom 





izing, but will 
| form the subject of future papers in ENGINEERING 
NEws, as being of great value to our readers. 
In the introduction, the author considers the 
various causes which tend to influence the judg- 
ment in forming an opinion as tothe merits of 
particular systems to be accepted, and shows that 
the question should really resolve itself into con- 
sidering it in two aspects: First, as the works are 
to receive, convey and discharge organic waste 
roducts, the decomposition of which is either 
Directly or indirectly the cause of unhealthy influ- 
ence, it is necessary to examine them, first of all, 
from a sanitary point of view. When a satisfac- 
tory standard in this direction can be reached, the 
| next inquiry is into the expense attached to their 
{execution ; in other words, into the least possible 

cost at which a sanitary condition can be attained. 
| These two considerations alone decide their merits. 
|It will be found that several of the systems, if 

properly designed, constructed and maintained, 
, will have no serious sanitary defects, and that 
| their relative advantages will depend mainly on 
| the question of cost. 
|local conditions, it is evident that these will al- 
, most wholly determine the selection of the system. 


| GENERAL SYSTEMS AND THEIR APPLICATIONS. 


| These systems are two, the ‘‘dry removal” and 
\the ‘‘ water carriage.” After explaining the 
| principles of each, and considering the circum- 


\stances under which ‘*‘ cesspools” are least harm- | 


| ful, and are to a vertain extent admissible in cer- 
| various methods in use for ‘dry removal,” and 
| concludes that it can compare favorably with the 
| ** water-carriage ” system only under the follow- 
| ing circumstances: 

| 1. Small towns, on account of the expense of 


cartage. 
2. Towes where the regular exchange of the 
| pails used can be enforced with almost military 
| exactness, as in barracks. 

= Dwellings where water closets cannot be 

used, 

| 4. Localities where works of sewerage would be 
| very expensive ; and 

5. Where the waste water can be led over the 

| surface of the ground without causing offense. 

It will depend, therefore, entirely on local re- 
| quirements and peculiarities, to determine which 
of the two methods is more desirable. 


The system by ‘water carriage” (what is 


32 | called “ sewerage ”) is then examined, which con- | 


| sists ina system of continuous underground im- 
| permeable channels causing an immediate and com- 
| plete self-removal of all excreta and waste water 
trons the dwelling to the place of final deposit or 
| disposal. 

| The history of the subject then comes up, and 
the circumstances under which the demand for 
|improvement in sewerage works arose, and the 

| origin of the “‘ se te” system of water carria 


36 and the reason for regarding some one of the house drains. 


| water- systems as preferable to the d 

| methods, and the circumstances under which it is 
| to be preferred, as 

| 1. When a regular water-supply in sufficient 
| quantities is furnished to the dwellings, this being 
| the most essential condition. 

| 2. When waste water is sufficiently abundant 
‘and foul, and therefore requires rapid removal to 


towns. 
8. When the population is dense, which relatively 
| decreases the expense per inhabitant. 

4, When the to hical features and loca- 
tions of the town do not require an unreasonable 
outlay of money. Water iage, for instance, 
would not be economical to small towns on very 
steep and irregular slo with the rock near the 
surface, or where the site is a long, narrow strip 
along the shore of a large river, when the <a 
of sewe would be out of — to its bene- 
e dry-removal me “ 


fits over 
5. Where the disposal of sewage offers no great 


tice of the oldest countries, and _ illustrates | difficulties or expense. 


the principles deduced therefrom so ha 


_ 80 happily 
that, in t interest of sanitation in this 


country, we are induced to call attention to this re- 
port as embod inciples which are applicable 
to all localities. In the cities of London, Paris, 
Berlin, Vienna, Ham 


. a Frankfort- 
ton, Oxford and Am- | 
furn copious notes un- 


on-the-Main, Dantzic, B 
sterdam Mr. He 


uncia- cae having saliciont 


6. Finally, in general, where the interest of the 
amount invested in sewerage bonds will be smaller 
than the cost of dry removal, provided the latter 
is kept up toa sanitary standard. This condition 
will cause the advantages of water carriage to in- 
crease with the size or the cities, but the precise 
point at which sewerage becomes cheaper than 
the dry removal can only be determined from the 
local iarities. 

After considering the relative merits of the dry 
method, and that of the general water carriage, we 
come to consider the latter more in detail, when 
‘it divides itself into the *‘ combined” and ‘‘ sep- 
arate” system; the latter — sub-divided into 
the ordinary, the Shone, and the pneumatic, or 


consists in a network 


the sewage, and ha inlets for its reception 
dear Gar auaalé ar Gel antic thw seuee toe 


The necessary arrangements with reference to ' of what has been promised, 


As the latter varies with the | 


| tain localities, the author proceeds to explain the | 


of | 
capacity for the removal 
of a certain amount of storm water, in addition to | 
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street-basins, traps, ventilation and inspection are 
then stated, and the combined system, which is 
| the one generally in use with us, is carefully con- 
sidered in all its bearings, and, after giving the 
advantages of the method, the objections which 
are urged against it by the advocates of the sepa- 
rate system are fairly given, so that one should be 
in no doubt as to their relative merits. The ob- 
jections against the combined system, on sanitary 
grounds, are considered as substantiated only 
when it has been imperfectly designed, built, 
maintained or applied—-difficulties to which the 
separate system is 7 exposed, and perhaps 
from its greater — exity in some cases even in 
a greater degree. here purification of sewage is 
needed it will depend upon local conditions 
whether the combined system, with proper inter- 
ception of sewage, is to be therefore avoided, but 
our author is positive that it ‘‘ will not be on any 
general defect of the system itself.” 

The expense of a sewerage system does not 
merely include its first cost, but its annual cost as 
well, for maintenance. When systems are com- 
pared financially, it should be done with reference 
to the objects they accomplish. The combined 
can naturally _= compete with the separate sys- 
tem*‘‘ in cases where both sewage and rain-water 
alike are to be provided for.” The economy of the 
combined or separate system depends mainly on 
| the following conditions: 

Where rain-water must be carried off under- 
ground from extensive districts, and where new 
sewers must be built for this purpose, it will gen- 
erally be cheaper; also in densely inhabited dis- 
tricts, from the circumstance that the proportion of 
sewage to rain-water will be greater, and there- 
fore increase the sizes of the separate-sewage pipes, 
yet without decreasing those of the rain-water 
sewers; while the sizes of the combined would 
| not vary with the population because the quantity 
| of sewage is much less than the quantity within 
| which the amount of storm water can be esti- 
| mated; but what is of more importance is the fact, 
that in closely built up sections the surface wasb- 
| ings from slight rains would carry an amount of 
| decomposable matters into the rain-water sewers, 
| which, when it lodges as the flow ceases, will 
| cause a much greater storage of filth than in well- 
| designed combined sewers which have a con- 
|tinuous flow, and generally also appliances for 
|flushing. In cities which give indications of 
|rapid growth these points become of importance 
when selecting a system. 
| Separate System.—The ordinary separate system 
as used in England consists of a pipe line extend- 
ing into each house, there to receive the house 
drainage, generally with some rain-water from 
| the yards and back buildings. The remainder of 
| the rain-water is taken off through separate sewers, 
|or over the surface, Flushing arrangements of 
| some kind are necessary, as are also man-holes for 
|inspection. Where the Field tank is used, no 
necessity exists for taking any rain water into the 
But experience is still needed to 





TY | determine how for it becomes proper to exclude 


| all rain-water. Good examples of this system are 

|found at Oxford, Reading, Tottenham and some 
other small English towns. 

| _ The Shone System.—This is a variation of the or- 

| dinary separate system, and consists in lifting small 

| quantities of sewage at any convenient number of 

| points, so that it can continue its course in shallower 


of |4 distant point, which will usually follow the | sewers, and with better grade. The economy and 
ms of sewering cities | present condition, especially in 
as practiced there and the applicability of the va- | 


|convenience of compressed air in transmitting 
| power to long distances in comparison with steam 
irect makes the principle a practical one, but 
this method has been put in operation as yet but 
on a small scale for experiment in one locality in 
| Wrexham, but the principle would a to be 
| sufficiently applicable to peculiar localities as to 
justify its consideration as a system, the value of 

_ which remains to be proved. 
The Lierneur or pneumatic system is then 
explained, and the relative merits of these sep- 
‘arate systems, as compared with the com- 
bined, are fully gone into; and as the san- 
‘itary demands upon a system of sewerage 
consist in the prevention of decomposition 
|to the greatest possible extent, this object can best 
\be obtained by a rapid, steady and complete re- 
/moval of all decomposable matter entering the 
sewers in a fluid state, and also such solids as oc- 
| casionally enter them and obstruct the flow, and 
|a provision for the safe escape of vitiated air. 
| These demands can be fulfilled within satisfactory 
| limits by each of the system named, provided they 
| are mae soni and built in a perfect manner, and 
| in acco with the peculiarities of the locality 
and care given to the maintenance. A 
_misappl on one hand, a neglect on the 
| other, may have a greater influence on the sanitary 
| condition growing out of any single system than 
| the difference between any two systems can have 
under good ; and as the conditions are 
so liable to variation in different localities no one 


Sree be the best for all 
ir eee eee cnet review of all that 

been accomplished a proper consideration 
reaches the following 
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conclusions as to the requirements of the several 
systems, : 

** The combined system is suitable when rain- 
water must be carried off underground from ex- 
tensive districts, especially when they are closely 
built up, as in —_ cities, and where new sewers 
must be built for this purpose. 

‘* Where purification 1s not required or is not 
difficult, ae storm-water overflows are not objec- 
tionable in polluting the streams. 

‘* Where a sufficient amount of water or sewage 
is available for flushing the larger sewers. 

‘The best examples were found in Frankfort, 
London, Hamburg, Brighton, Liverpool, Berlin 
and other towns. 

‘“‘The separate system is suitable where rain-water 
does not require extensive underground removal 
and can be concentrated in afew channels slight] 
below the surface, or where it can safely be made 
to fiow off entirely on the surface. 

‘*Such conditions are found in rural districts, 
where the population is scattered, on small or at 
least short drainage areas and on steep slopes or 
side-hills. 


‘* Where there isan existing system of old sew- 
ers, which cannot be made available for the proper 
conveyance of sewage, yet can be used for storm- 
water removal, 

‘* Where purification is expensive, and where 
the river or creek is so small that even diluted 
sewage from storm-water overflows would become 
objectionable, especially when the water is to be 
used for domestic purposes at no great distance 
below the town. 

‘“*Where pumping of the sewage is found too 
expensive to admit of increased quantity from in- 
tercepting sewers during rains, which can occur in 
very low and flat districts. 

‘* Where it is necessary te build a system of 
sewers for house drainage with the least cost and 
delay, and the underground rain-water removal, 
if at all necessary, can be postponed. 

‘*Under such conditions the ordinary separate 
system can generally be applicable, yet certain 
special features of the locality may determine in 
favor of Shone’s system ; for instance: 

‘‘ Where pumping of the sewage to moderate 
elevations is advantageous or required at several 


or numerous points not greatly distant from each pe 


other, in order to increase the grade and velocity 
between them, 

‘Where deep excavation is very expensive, 
either from being under ‘the level of subsoil 
water or in rock, and where shallower sewers 
with better grades.and intermediate lifts could 
be substituted, as in undulating grounds with rock 
near the surface when the sewage is to be carried 
across the ridges, or in low-lying and very flat 
districts with excavations under water. 

‘‘Finally, in mentioning the applicability of 
Lierneur’s system, it must be added that it is 
extremely doubtful whether it can compete with 
the other systems in any locality. 

**In conclusion it may be said that as quite 
different conditions may occur in the same town, 
it is ible and practicable to adopt several sys- 
tems for it. It may be found expedient to exclude 
rain-water from certain areas, whereas the com- 
bined system would be advisable in others.” 


ON THE DESIGN AND CONSTRUCTION OF SEWERS. 

The alignment is first considéred, and its bear- 
ing on the efficiency of the works shown, but the 
reference to plates (which are as yet unpublished), 
as essential to a proper understanding of the sub- 
ject, will prevent our following the author in this 

ranch of the subject. 

The next consideration is that of size, shape, 
grades and construction. 

Size.—This, as aside from other considerations 
affecting very seriously the cost, is a matter of the 
first importance. If too large, it is liable to be- 
come obstructed by deposits, and if too small, to 
choke, or fail to carry off the sewage. 

Experience has led engineers to be careful in 
both directions. The smallest sizes for 
common sewers used in Europe are 8 or 9 
inches. Up to a diameter of 18 or 20 inches, 
vitrified pi are used, beyond. this concrete 
or brick. ere sewage alone is to be conveyed, 
its quantity determines the size. This quantity is 
usually en as equal to the water supply, 
but unlike the latter, about one half is estimated 
as discharged in from six to nine hours, and 
should fill the sewer to about one half of its capac- 
ity. Where rain-water is to be carried off the 
quantity estimated is very variable ; this variation 
and the causes are explained, and attention called 
to the variation which appears between the 
amount of rainfall in a given time, and the 
amount which reaches the sewers, and the neces- 
sity which exists for more extended observations 
on this point. In this connection, as it is well 
known that over extended areas the amount to be 
delivered is not in the direct ratio of 
the. areas to be drained, Mr. Hering 
submits a formula (the result of extended observa- 
tigns in Germany) for the determination of this 


D semwrae ~f and wherein the amount _ by the 


ormula increases as the rate of increases, 
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as the slope increases and as the surface is less 
premeable to the water, and decreases $ pro ion- 
ately as the area increases. The only formula 
heretofore in use which has a similar tendency is 
the one recommended by the editor many years 
since, and used by some engineers, known as 
Hawksley’s, which wasused in the main drainage 
works of London for the outfall of storm waters, 
I s this, A= acres drained with a rainfall of 1 in. 
to the hour,* N = length in feet in which the 
sewer falls 1 ft. 
3 log. A+ log. N+ 6.8 
oe em fog; iten at enibihtatietion. 


10 
The formula recommended by Mr. Hering is: 


4 3 
Q=ct / es 
A 
wherein Q = cubic feet per acre per second reach- 
ing the sewer. 

e=coefficient ranging from 0.31 to 0.75, depending 
upon the nature of the surface, the higher ceeffi- 
cient being for paved streets and roofs, the lower 
for rural sections in suburbs. 

t=average intensity of rain during the period of 
the heaviest fall, in cubic feet per second per acre, 
the amounts ascertained for Central Europe being 
found to be at the rate of from 134 to 234 Ee hour. 

S=general grade of area drained per thousand. 

A=area drained in acres. 

Eytelwein’s formula is generally used in London, 
Berlin, Hamburgh and Liverpool ; Prony’s in Paris; 
Darcy and Barquis’ in Vienna, Lindley’s in Frank- 
fort. The results differ but little when the formula 
is a, applied. 

hape.—The shape of sewers is not uniform in 
practice. Generally the egg shape is adopted for 
all sewers of the combined system, when large 
enough to be entered ; when smaller, the circular 
shape is preferred. In Paris, owing to the method 
of cleansing by flushing trucks, a composite section 
becomes necessary, the edges of a cuvette in which 
the sewage flows being provided with iron rails 
for the wheels of the trucks. On one or both 
sides is a foot-path for the workmen, and the 
whole covered by a semicircular arch, within 
which water pipes and telegraph wires are sus- 
nded. Branch sewers in Paris are oval. 
The egg-shaped sewers in Paris, Vienna and 
Hamburgh have a comparatively flat invert, 
others more pointed ones, as in England, in Frank- 
fort, and Berlin, The latter appear the more 
preferable form, as they were found to need less 
cleaning and flushing than those with flat inverts. 
In Frankfort, where on account of the narrow 
streets many of the sewers were built by tunnel- 
ing, it was preferred to build brick sewers 3 ft. high 
where, indeed, a pipe sewer would bave sufficed. 

Gradients.—-The grades determined measurally 
by that of the streets, are made, as a rule, as great 
as practicable. In England it is not recommended 
to give a velocity greater than 6 ft. per second, 
to avoid wearing away the inverts. In Berlin. 
the velocity is reduced to that which. will prevent 
deposit. House connections require a grade sel- 
dom less than1 in 50, Valley line sewers rarely 
less than 1 in 1,000, and intercepting sewers were 

iven grades as low as 1 in 4,200, asin Paris. In 
Boakae h and Westham, near London, some 
were built even level, and during floods disch 
in either direction, In the discharge of storm 
water, the hydraulic grade is to be considered, and 
not that of the invert; this is particularly n 
to be regarded in sewers disc ing at tide water, 
the hydraulic grade having its reference to high 
tide. It will noted, that to give the same 
velocity as large sewers, the grade of small 
sewers must be greater than the large. 

Construction.—One of the reasons why the 
European sewerage works, whenever they had 
any pretensions of being built on a system, are 
better than ours, is mainly owing to the greater 
care which is generally given to their construction. 
The materials are more carefully selected, and the 
works are more substantial. Sub-soil drainage is 
affected in some places, as Oxford and Berlin, b 
a line of drain-pipes laid below the sewer. 

—— and Breslau they are laid over or on each 
side. 

The relative smoothness of the sewers is found 
to havean appreciable influence in preventing de- 
posits. Pipes, except near dwellings, when grease 
adheres to the sides, show but a slight coating of 
adhering matter, as compared with sewers of 
brick and stone. Concrete, when smoothly plas- 
tered with cement, likewise showed but a slight 
coating, if any. The odors from concrete sewers 
so plastered were said to be less than from brick 


one of the water reservoirs was partly lined with a 
smooth coating of cement, and faced with 
sandstone. The clean condition of the former, 


compared with the slimy, greenish 
* When calculating the rainfall reaching 
‘4 in. in 24 hou =’ the sewage, the in 
been to use ein’s formula of form: 
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latter, although built at the same time, would 
seem to confirm this n. 
Junctions.—Attention is called to the proper 
| method of i ees ee eee 
| portance than gen y su ouse drains 
| and small pipes are usually made from 30° to 
| 45°; on boy gate with as long radius as is 
| practicable, but in smaller sewers er consider- 
ations may limit the length of curve to the length 
of a man-hole, that one man-hole may command 
| a view for inspection over two tangents. In large 
| sewers, to prevent eddies (a fruitful cause of de- 
| posits), great care is necessary to make the junc- 
_tion as gradual as possible, and at the same time 
the channel district. This is effected by the so- 
| called ‘‘ tongues,” built at the intersections, which 
cannot be well explained without the drawing. 
Eddies, and therefore deposits, were entirely 
avoided by this device, as was apparent wherever 
ad Baga oe in England, ge al Awad 
urgh, an e reverse apparent where they were 
| not used in Berlin and Paris. 

A , such as street’basins, man-holes, 
outfalls and overflows are next considered. 
Great diversity of practice obtains as to the size 
of the street basins. Their depth is dependent 
upon the climate, being twice as deep in Germany 
as in England, and with reference to the vicinit 
for tapping the outlet to the sewer, in some locali- 
ties it appears to have proved beneficial to dis- 
poe with any taps for the street basin, but Mr. 

ering is not —— to recommend it for Ameri- 
can cities. The use of man-holes varies both in 
dimensions and frequency. Over small sewers, 
they should be at less intervals than in large sew- 
ers, and should be placed at every ee of direc- 
tion and grade. In Paris they are tixed at 164 ft. 
a ; in Vienna the distance is about 200 ft.; in 

burg 350 to 400 ft.; in Frankfort 540 to 600 ft. 
for large and 250 to 300 ft. for small sewers, and 
have open grating covers for ventilation,and catch- 
pans beneath to arrest the street detritus. 

Storm .—These are mostly confined to 
intercepting sewers, and their uses are sufficiently 
apparent, but require to be properly adjusted to 
the service expected of them. 

Outfalls.—The positions of these are mainly de- 
termined by the phy of the locality. en 
the hydraulic gradient cannot be rai to high 
water at the outfall without causing the flooding 
of cellars or even entire districts in the city, it be- 
comes necessary to close the outlet by a penstock 
or tidal flap to prevent the tide-water from enter- 
ing the sewer, which then acts as a sto 
until the tide . This treatment is common 

|in London, Hamburg, Dantzig and other places. 

| In the case of a heavy rain-storm during the time 

| when the sewers are locked inst high tides, 

| serious results are apt to follow if some such pro- 
vision be not made. 


. 


Ventilation.—On this subject there are very de- 
cided and opposing views. ny different meth- 
ods have been tried and none of them singly have 
satisfied all requirements. Mr. Hering explains 
the various methods with the objections to each, 
and describes the most common and effectual and 
least expensive method to be the man-hole shaft 
with iron grating and provided with pan, as men- 
tioned under the head of man-holes, and he classes 
this branch of the subject as follows: ‘‘The 
conclusions which present themselves may now be 
stated as follows: The most. econumical and 
effective method of ventilation is by short shafts 
in the streets, placed at frequent intervals. The 
next best method is’ a free communication with 
the outer air through the soil-pipes of houses 
under the proviso that they are properly con- 
structed.” 4 

Under the head of maintenance of sewerage 
work the following remark is worthy of considera- 
tion: ‘A striking contrast is observable between 
the average ordinary condition of the sewers in 
European cities and in America, and it is in this 
want of proper maintenance perhaps more than in 
— other point that our sewerage works have often 

iled to answer their intended purpose. If sew- 
age were a uniform substance like woreaes or 
air, its conveyance channels could be as 
readily accomplished as the water and gas supply 
of a city. But the sewer contains fluids, solids and 
gases of the greatest variety in bulk and weight, 
and sometimes in proportions which cause in- 
jurious conditions, or im the action of 


|  Gadnananaat 
able in Gotler 6 graneis serious obstruction, 
artificial assistance in removing deposits becomes 
necessary from time to time.” And this brings 
sewers, and inspection confirmed it. In Vienna| us to the methods in vogue for 


the City aaeeae — b Bagpente 


such as 


: 
=—A/ mean hydr. depthxtwice the | the 
Vel. tm fost per see, 30 fall in feet per mile. jul, taaed nee we ft., and the 
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frequency of the flushing depends upon local pecu- veyors’ associations cannot be estimated, and with 
liarities, as in Berlin, every two weeks, and in | the impetus now gained the labors of these socie- 
England at intervals of from one to three months. ties must eventually result in great good to the 
Flushing by means of movable dams, as used in | profession and to its patrons, the public. We feel, 
Paris, is more expensive than by gates, but when therefore, that engineers should encouraged to 
none of these methods will remove the ob- unite with some association and especially aid in 


structions, the cleaning by hand tools is resorted building up one strong, well-endowed central soci- | 


to, such as scrapers, brushes and other means of | ety, which will be for America what the Institution 
loosening the silt are drawn through the sewers, | of Civil Engineers is to Europe. 
which may then yield to the operation of a flush | 
by damming the sewage. When neither of these 
thethods as agate pean — a | 
times inse . which close when pus! nto Se i 
the pipe, but opens by a spring when pulled back | _,Capt. T. 8. ANDERSON, who has been Chief En- 
nd acts as a hoe. Whatever the means em-|Sineer of the levees in Mississippi for the last six 
ployed, it is done at regular intervals and in a | Y°@S. has been forced by ve health to retire 
systematic manner. | rom his duties as such, and has moved to SanAn- 
Cost of Construction.—This is tabulated for the | tonio, Tex. The Board of Mississippi. ae 
cities examined, showing the cost per foot, as also |CO™Missioners at a recent meeting pa 
the cost per inhabitant. By the latter method, in | the following order and resolution: - “It 
London, Berlin and Ham urg the cost varies | ordered that the report of Chief Engineer 
from $11.25 to $16 per inhabitant. In Dantzig, |T. S. Anderson be received and filed oe 
the cost bas been but $6.25, while in Liverpool it the records of the Levee Board and be it 
is as high as $19 per inhabitant. These differ- | resolved that in severing the relations which 
ences, however, admit of explanation, and bring | have so long and pleasantly subsisted with this 
the cost per foot of sewer nearer to an equality in | tohhie th the board bears most willing testimony 
the various cities. ’ | to his thorough efficiency, combined with the 
Cost of Maintenance.—In this Paris gives the | highest order of personal character. Exemptions 
highest figure, viz., 13 cents per foot; Vienna 9.3 from ruinous overflows for a long period anda 
cents. London averages 6 cents; Berlin 4.3 cents, | 8teatly improved system of levees attest his 
and Hamburg 3.6 cents per foot; Frankfort 3.5 | Merit, and the painful necessity which severs his 
cents; Liverpool 3 cents. hen the cost of main- | Connection with the Board is regarded by us with 
tenance is computed per inhabitant it shows in | Scere regret and deepest sympathy. 
GorHaAM P. Low, C.E., recently on the N. Y. & 


London at the rate of about 17 cents = head; | 
amburg N. E. R. R., has been appointed Superintendent 


EE 


PERSONAL. 


- 
Z 


Liverpool 14.7 cents; Berlin 10.1 cents; 
6.6 cents; Frankfort about 10 cents; Paris 13.5 | Road Department of Elizabeth City & Norfolk Rail- 
cents, and in addition about 55 cents per head for | road, with headquarters at Norfolk, Va. 

removing the night soil. In Vienna, cleaning sew- | ss ; ? 

ers, 7 cents per head, and removing night soil, 10.5 | ..G20. B. Francis, C. E., late an assistant in the 
cents per head in addition. The last two cities | City Engineer's office, Providence, R. L, has been 
show the great expense of dry removal over the | #ppointed Assistant Engineer N. Y., W. 5. & B. 
water carriage. | R. Ry., with headquarters at Poughkeepsie, N. Y. 


sal o age.—While our author touches! PENsacoLa & ATLANTIC.—The engineer corps 
upon this much-disputed branch of the subject of this road is made up as follows: Chief Engi- 
with sufficient caution, yet his observations lead | neer, A. W. Gloster; division engineers, George 
him to the following opinion : ‘* The expectation | B. Pickett, Colin A. Davis; resident engineers in 
entertained for a long time that town sewage | cha 
could be converted into a valuable manure, which | son 
would not ont ey for the conversion but render 
it profitable besides, has been given up, save by 
a few parties interested in pat sses. The 
general opinion held at present is that sewaye 
must, beyond all other considerations, be disposed 
of in away which is least injurious to the com- 
munity; that a pecuniary profit cannot be looked 
for in every case, and that essential differences in 
to phical, physical, and geological conditions 
will require essentially different modes of treat- 
ment,” and, as we might suppose would be the 


eof sections, John M. Cook, W. K: Atkin- 
‘ k Matthews, E.F. Jones, J. B. Billups, 
Paul Montfort, J. B. Clifton, O. H. Crittenden, A. 
M. Glassel ; Assistant Engineer in charge of piling 
and bridges, Nesbit Winfield. 


| H. A, SUMNER has been <a Chief Engi- 
neer of the St. Louis, Keokuk & Northwestern and 
| Chicago, Burlington & Kansas City railroads, with 
headquarters at Keokuk, Iowa. All business re- 
| lating to track, bridges, buildings and water sta- 
tions will be transacted through him. By order 
of Jno. W. Smith, General Superintendent. 
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| 

‘Technology, Boston, on Thursday evening deliv- 
ered a lecture before the Society of Arts in that 

| city upon the ‘‘ Inspection of Public Works,” with 

| special reference to the present methcod-of building 
and inspecting railr and highway bridges in 

| the United States. 


ALEX. WaDSWoRTH LONGFELLOW, of Portland, 
Me., obtained the highest honors of the seven 
| American architects graduated this year at the 
Ecole des Beaux Arts at Paris. 


ATLANTIC & PactFic RAILROAD COMPANY (WEST- 
ERN DIvIsION).—The following circular has been 
issued by Acting Engineer Kingman, under date 
of Jan, 2, 1882: “*R. N. Billings is hereby ap- 

inted Resident Engineer, with head-quarters at 
‘ranes; N. M., to take charge of track, bridges 
and buildings, from Albuquerque to the Front; to 
lay out, measure and estimate all contract work, 
and superintend the same, that may be necessary 
for the improvement and protection of the road- 
bed. The Master Carpenter, road masters, con- 
struction trains and water service will be under 
his direction and subject to his orders. Their 
check rolls and accounts must be sent or handed 
to him; ard no accounts from his jurisdiction will 
pass this office without his approval. He will be 
expected to look after the work and see that men 
intrusted to responsible positions do their work 


faithfully, and hold those under them to their 
duty. W. A. Drake is hereby appointed Resident 
Engineer, with head-quarters at Williams, Ari- 


zona, to tuke charge of construction from section 
806, at Padre Cefion, to section 554, at che Colo- 
rado River. The several division  engi- 
neers (except T. F. Richardson) will be sub- 
ject to his orders. He will be required to certify 
to all vouchers, estimates, check rolis and accounts 
of the division engineers in his charge ; to exam- 
ine their work and notes, and to see that they are 
correct before being sent to this office ; to see that 
division engineers give grades and centers, and 
attend to their other duties faithfully. The follow- 
lowing division engineers, who have heretofore 
| been employed by Mr. Holbrook, are continued in 
| their several places: T. F. Richardson, to have 
| charge cf the masonry and grading from and in- 
|cluding Cafion Diablo to and including Padre 
|Cafion. All matters pertaining to that work will 
| be under his charge, and he will report direct to 
| this office. C. F. Lawton, in charge of division 
| from section 306 to 325 inclusive ; John McGuire, 
|in charge of division from section 336 to 351 in- 
| clusive ; Geo. 8. Van Law, in charge of division 
| from section 352 to 874 inclusive ; Horace Ropes, 
in charge of division from section 375 to 384 inclu- 
| sive ; J. M. Clark, in charge of division from section 
| 885 to 4 0 inclusive ; F. W. Meeds, in charge of 
| division from section 411 to 436 inclusive; C. 8. 


case, as the cost of land near a city generally in- 
creases in proportion to the size of the city, the 
cost of purification by the method of irrigation or 
filtration (sewage farms) per head of population, 
will, ceteris pa , be more expensive for large 
than for small towns. 





THE BENEFITS a a SOCIE- 





In comment upon the last annual report of | 
the Institution of Civil Engineers, a contemporary | 
remarks that the perusal of said report— 


‘*Cannot fail to awaken feelings of satisfaction and 
pose among the members of the Institution to which 
ae belong. The association is a powerful one, numer- 
ically and financially, and its usefulness to the ‘es- 
sion cannot well be overrated: The advan to be) 
derive from the Institution building i are, of 
course, limited to those who are able to make personal 
use of them, but the Transac which w in size 


Mr. RicHarD P. Mor@an died at Dwight, Ill, | Henning, in charge of division from section 437 to 
Jan. 21, aged 92 years. He was probably the | 460 inclusive; H.C. Todd, in charge of division 
oldest civil engineer in the country, and had been | from section 461 to 4%6 inclusive ; Albert Drake, 
employed in the survey and location of many |in_ charge of division from section 476 to 
important roads, including the location of the 492 inclusive; W. G. Middleton, in charge of 
Western (now Boston & Albany) Railroad in Mass- division from section 498 to 510 inclusive. 
achusetts. He retained his interest in his profes-| All division engineers (except T. F. Richardson) 
sion to the last, although his great age had detetred | are required to report to W. A. Drake, Resident 
him from active work for several years past. He | Engineer. All orders from this office will be trans- 
leaves two sons, Col. Richard Morgan, of Bloom- | mitted through him, except in cases of emergency, 
ington, one of the first board of Railroad Commis- | When they will be sent direct. All division engi- 
sioners of Illinois, and Mr. George Morgan, of | neers are requested to send a weekly report tothis 
Chicago, who are well-known engineeis. | office, giving information in regard to the progress 


| of the work, number of men employed an ints 

THE HON. CLARKSON N. POTTER, famous as @ of interest. Write short, comprehensive neon, 
— a a ea — | pointing out any defects, so that the Chief Engin- 
tour dune y although his h cuit test one cae robust | er ae act intelligently in regard to the work. 


ao | H. B. Hedges, William 8. Steel and R. R. Swisher 
for several years. His life has been passed largely | are now appointed Division Engineer's essistants. 





nence was attained in 1876, as a member of Con- 
gress and a member of the Electoral Commission, 
and afterwards as chairman of the committee to 
investigate, the ~~ dispatches. He was boun in 
Schenectady, N. Y., in 1825; uated at. Union 
College, of. which his grandfather, Rev. halet 


and value from year to year, are vered at short in- 
tervals to members im all parts of the world, and who 
are thus more favored than the members of. any other 
existing association. ¥ — too, if they are 
debarred from attendance at the weekly meetings, and 
from the use of the reading-room and magni t 
library, have full amends made to them by the Pree 


status which their connection with the Potter, was vice- t, in 1842; graduated at 
: mem is a conve- ¢ Institute asa civil en- 
was a surveyor in Wisconsin; 


the bar commenced the ice of his 
in New York City in 1847; held no public offi 
but was in many important cases; 
elected to the Forty-first 
re-elected to the Fo 


rofession 


. 


The above remarks appl to membership in the was 


American Society of Ci gineers, w is ra 
be a measure of soateenional eam 


idly coming to 
in sui witlado. with its increasing members, its ss Dem- 


Nott, was president, and his father, Bishop Alonzo notice. 
843, 
studied law in that State, and after coming to 


aaa Geteoteee 6 we 
ocrat, and again in 1876, as we have stated. Belt 


in politics and public affairs. His greatest promi- |g remain in their several places until further 


‘notice. Alfred Gregory. who bas heretofore been 
| in charge of the bridging at the Front, will remain 
in charge and complete the repairs of bridges here- 
| tofore gg ye and report at this office. 
| William F. Hill, who has been acting as assistant 
|to R. N. Billings, will report to him until further 
A. W. Phelps, who has been in charge 
Material Yard at Cranes, N. M., will 
continue in that place; make weekly reports as 
heretofore, and send one copy of the same to F. W. 
Smith, General Superintendent, and one copy 
of the aforesaid to this office. Ralph Haiio- 
ran, who has heretofore occupied the position of 
Commissary, will continue to act in that capacity. 
| All accounts, vouchers and contracta with 
ters, a weekly statement of about what is on 


lof the 


valuable library and museum, and its contributions , together with an occasional letter in re- 
: , : was a minded, courtly man, and of the best i 
ase Saaineribiaeert a ep pen eof Pll ener thin. offee. "J.C. Miner will continus to 
infl w the country at large through the | CHARLES Stroup, of Canastota, died of heart | inspect ties and timber, and report to this 
planning and superintendence by its members of | disease at Syracuse on the 20th. aged He was | Office. Walter C. Sanders, who has heretofore 
the great public works that are to be built during a large contractor when the Ene Canal was en-|acted as Chief Clerk, will continue in that 
the coraing years. This is certainly an era of larged. \scted as Cc. ie Sanders, i nee heretofore 
Sn en Smee engineea aban: ors, who,| C. E. SPRaGvE, C. E., late of the B. & A. R. R., | Wm. McAdams, AC. alarich, FW. Cather 
the advantages of mutual aid in the discussion », Mass., has been Assistant | and C. J. Quitel, who have been draughtsmen in 
of professional papers and in the unity of effort ** tendent of Brid Idings on the | the office, will continue in their several places. 
for political rec and consideration. The |“ 7: P. R. R., with headquarters at Minne- | Resident Engineer R. N. Billings is authorized to 
information already gained . 


amount of 
through the medium of local engineers’ and sur- 


Pror. Gro. L. Vosz, C. E., of the Institute of | his 


issue passes at his discretion to the employés of 





OBITUARY. 


We regret to announce the death at Milwaukee, | 


on the 25th inst., of Moses Lanz, for many years 
City Engineer of that city. Mr. Lane was born 
in Northfield, Vt., in 1824, and graduated at the 
Vermont University. He adopted the profession 
of a teacher, and for several years was engaged as 
principal in various seminaries of learning. Sub- 
sequently adopting the profession of civil engineer- 


ing, after a brief service in railroad surveys and | 
construction in Vermont and New Hampshire 


undér I. C, Chesbrough, C. E., he was u 
pointed principal assistant to Mr. 
wood, from the commencement of the con- 
struction of the Brooklyn Water-werks in 
the summer of 1856 to their completion, 
and was appointed Chief Engineer in 
1862, which position he held until y, 1869, 
when the inauguration of important public works 
at the West opening a wider field for usefulness, 
-he rémoved to Milwaukee, the extensive water- 
works of which city he designed and executed, 
and, with the exception of short intervals, con- 
tinued as its city engineer until the time of his 
death. Aside from the construction of this and 
other works in the Northwest, he was largely em- 
ployed as consulting engineer on important under- 
takings connected with city drainage and water- 
supply throughout the country from New Orleans, 
La., to Boston, Mass. 

Mr. LANE was noted for extreme simplicity of 
manners and modesty of deportment, and averse to 
making himself the central figure in any company, 
frequently doing injustice to himself rather than 
in the slightest degree to encroach upon the claims 
of others, Toa casual acquaintance, this might 
appear as a defect almost amounting to weakness; 
but to those who knew him, nothing could be fur- 
ther from the fact than such an estimate of his 
character, possessing, as he did, in no common de- 
gree, the true elements of a noble manhood, a 
thorough contempt for shams and falsehood, and 
fearing nothing for himself when in the way of 
truth and duty. In this respect it could be said 
of him that he possessed amiability without weak- 
ness, and strength without aggressiveness. 

A member of the American Society of Civil En- 
gineers, and Vice-President of the Society of En- 
gineers of the Northwest, his professional reputa - 
tion constitutes a part of their record, and his 
various labors in his profession will receive from 
them due notice ; but his qualities as an engineer, 
high as they were acknowledged to be, were by 
no means the most'striking points of his charac- 
er, and it is to be hoped that whoever may be 
assigned the task of making out his professional 
record may have enjoyed the pleasure of social 
intercourse with him, that they can, to a limited 
extent at least, do j 


“Pagsen to his many sterling 
qualities, Requiescat / 


_ -—Nbeoe |S oo ———-- 


ENGINEERS’ SOCIETIES, 


ANNUAL MEETING OF THE A. 5S. C. E. 


The following is a corrected list of the names of 
those who attended the meeting on Wednesday, 
Jan. 18: Lyman Bridges, Chief Engineer Califorma 
Central Railway; Theodore N. Ely, Pennsylvania 
Railroad; Octave Chanute, Chief Engineer Erie 
Railroad; Sanford Fleming, ex-Chief Engineer In- 
tercolonial & Canada Pacitic Railroad, of Ottawa, 
Can.; Chancellor of the Queen’s University, Kings- 
ton, Can.; David Reeves, Phoenix Iron Company, 
Philadelphia, Pa.; Heny G. Morse, of the Mo 
Bridge Company, Youngstown, O.; Joseph M. 
- Wilson, Engineer of bridges and buildings of the 
Pennsylvania Railroad; Joseph Waltz, City Engi- 
neer of Dayton, O.; Charles Kellogg, of the Kel- 
logg & Maurice Bridge Works, Athens, Pa.; F. C. 
Prindle, United States Navy; William H. Bradley 
Superintendent of Sewer Construction, Boston, 
Mass.; Martin Coryell, Lambertville, N. J.; Charles 
G. Darrach, First Assistant Engineer of the Phila- 
delphia Water-works; Gen. Theodore G. Ellis, 
Engineer on the Government improvements on 
the Connecticut River, Hartford, nn.; William 
P. Shinn, New York City; William H. Searles, 
Engineer of the West Shore Road, Newburg, 
Y.; Marshall M. Tidd, Boston, Mass.; Charles 
E. Fowler, City Engineer, New Haven, Conn., and 
Albert B. Hill, his first assistant; Gen. William 
Sooy Smith, Chief Engineer of the Hudson 
River Tunnel; Capt. Otto E. Michaelis, 
Ordnance Corps, United States . Army; 
William Metcalf, Crescent Steel Works, Pitts- 
burgh, Penna; Erasmus D. Leavitt, J1., Chief 
Engineer Calumet & Hecla mine, Lake Superior, 
Mechanical Engineer of Lynn & Lawrence (Mass.) 
Water-works and constructor of the sewerage 

umping-engines of Boston, Cambridgeport, 
Mass. ; Samuel M. Gray, City Engineer, Providence, 
R. I.; David M. Greene, Director of the Rensselaer 
Polytechnic Institute, Troy, N. Y.; Clark Fisher, 
Trenton, N, J.; Theodore Cooper, New York; 


Kirk- | 


* Brooklyn, N. 
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| L. L. Buck, Central Railroad of New Jersey, New 
| York; Col. W. H. Paine, Francis Collingwood, 
'C. C, Martin and G. W. McNulty, Engineers East 
River Bridge; Geo. W. Dresser, American Gas 
ight Journal, New York; John Bogart, Secretary 
of the Society; J. J. R. Croes, Treasurer of the 
Society; Alfred P. Boller, Chief Engineer Albany 
& Greenbush Bridge; George H. Frost, ENGINEER- 
ING News; Thomas C. Clarke, Phoenixville Bridge 
Works; George S. Morison, Chief Engineer Bis- 
marck Bridge N. P. R. R.; Henry D. Blunden, Firs 
Assistant gineer Erie Railway; William H. 
Wiley, of Wiley & Sons, Publishers; Henriques 
Harris, Engineer Manhattan Beach Railway; Jas. 
McCrea, Supt. N. Y. Div. Pennsylvania R. R.; Ju- 
| lius W. Adams, Past President A. 8. C. E., Enat- 
| NEERING News; E. 8. Chesbrough, Consulting En- 
gineer New York City; Thomas M. Cleeman, Phil- 
|adelphia; Joseph P. Davis, Vice-President and 
Chief Engineer Metropolitan Telephone Co., New 
| York; Prof. T. Egleston, Columbia College, New 
| York; Charles E. Emery, Engieer New York 
| Steam-Heating Co., New York; Bryant Godwin, 
| New York City; Wm. H. Grant, New York City; 
| Wm. E. Hutton, New York; Gabriel Leverich, 
| Brooklyn; Charles Macdonald, President Delaware 
Bridge Co.; Cook Talcott, Newark, N. J.; Charles 
|D. Ward, Jersey City; W. E. Worthen, New York 
| City; Charles Ward Raymond, Assistant Engineer 
Hudson River Tunnel; Sebastian Wimmer, New 
York City; Edward R. Andrews, New York City; 
John Avery, Assistant Engineer Bureau of Sewers, 
Department Public Works, New York City; Wm. 
|M. Allaire, New York City; T. H. Aldrich, Bir- 
|mingham, Ala.; N. H. Atwood, Jersey City, N.J.; 
Prof. Cleveland Abbe, Washington, D. C.; H. 
| Bissell, Master of Maintenance tern Railroad, 
Salem, Mass.; E. W. Bowditch, Boston, Mass.; 
| Henry R. Bradbury, New York City; Van Brunt 
Bergen, Assistant Engineer Board of City Works, 
ran N. Y.; Charles O. Brown, New York 
, City; James A. Burden, Burden Iron Works, Troy, 
'N. Y.; William D. Bullock, Assistant City Engi- 
'neer, Providence, R. I.; Thomas J. Bush, Lex- 
ington, Ky.; H. Wadsworth Clarke, Engineer 
in charge New York and Pennsylvania Boundary 
Survey, Syracuse, N. Y.; Prof. A, G. Compton, 
New York ar T. E. Brown, Jr., New York 
| City; Prof. William H. Burr, Rensselaer Institute, 
Troy, N. Y.; E. A. Doane, Oswego, N. Y.; Ed- 
‘ward B. Dorsey, New York City; 8S. Clarence 
Ellis, Assistant City Engineer, Boston, Mass.; N. 
W. Ellis, Manchester, N. H.; Robert Escobar, 
Delaware Bridge Company, New York City; 
Charles H. Fisher, Chief Engineer New York Cen- 
tral & Hudson River Railroad, Albany, N. Y.; C. 
F, Findlay, London, Eng.; Albert Fink, Past 
President A. 8. C. E., New York City; M. N. For- 
ney, Railroad Gazette, New York City; Charles 
, E, Goad, Montreal, Can.; George 8S. Greene, Jr., 
bed _* ei =<  eahiel Be London, 
g.; S. S. Haight, To i partment, 
|New York City; . G. Hamilton, New 
| York City; A. R. Haddock, New York City; Geo. 
| E. Harding, Chief Engineer New York & Brigh- 
'ton Beach R. R., New York City; B. D. Hasell, 
General” Agent, Great Southern Line, New York 
City; Wm. A. Haven, Engineer in charge Buffalo 
Division N. Y., L. O. & W.R. R., Buffalo, N. Y.; 
| Walter Katte, Chief Engineer N. Y., Ontario & 
Western R. R., New York City; A. P. Kirtland, 
Blairsville, Pa.; T. H. McKenzie, Southington, 
| Conn.; T. C. McCollon, New London, Conn.; W. 
H. Martin, San Francisco, Cal.; J. McNulty, 
Brooklyn, N. Y.; N. Morton, Plymouth, Mass.; J. 
|G. Macklin, Ottawa, Canada; Arthur Macy, New 
York City; Prof. H. B. Nason, er N. Y.; Isaac 
| Newton, Chief Engineer Croton Aqueduct, New 
York City; James Owen, Chief Engineer Essex 
Board, Newark, N. J.; Chas. Paine,Gen. Manager 
New York, Ontario & Western R. R., New York 
City; J. C. Platt. Jr., Waterford, N. Y.; J. G. 
Sanderson, New York City; Robt. P. Staats, New 
, York City; C. V. Smith, Chief Engineer 
Manhattan Gas Light Company, New York 
| City; S. H. Shreve, Chief Engineer Elevated 
|R. R., Brooklyn, N. Y.; W. W. C. Sites, Jersey 
| City, N. J.; Albert es. New York City; 
| A. M. De Souza, Brazil; Joseph R. Thomas, B - 


\lyn, N. Y.; Prof. R. H. Thurston, Stevens Insti- 


' tute, Hoboken, N. J.; E. B. Van Winkle, Direc- 
'tor Topographical De 
New Yoxk City; Robt. Van Buren, City Engineer, 
C, E., Lambertville, N. J.; John A. Wilson, Phila- 
| delphia, Pa.; H. F. Walling, U. 8. Coast Survey, 
| Washington, D. C.; Prof. Wm. Watson, Boston. 
| Mass.; L. B. Ward, Jersey City, N. J.; T. J. Whit- 
man, Water Commissioner St. Louis, Mo.; Prof. 
D. Volson Wood, Stevens Institute, Hoboken, 
N. J.; James P. Bogart, Hartford, Conn. 


} (I 


THE MICHIGAN ASSOCIATION OF CIVIL 
ENGINEERS AND SURVEYORS. 


The second annual meeting of the above Asso- 
ciation was held at Lansing on the 12th, 18th and 
| 14th insts, About fifty members were ; 


i 


ment Public Works, 
.; Ashbel Welch, President A. S. 


JAN. 28, 18892. 


ance. Prof. C. E. Greene read a on “ Deep- 
Water Foundations;” Prof. R. G.* Carpenter read 
one on ‘ ane Engineering;” H. C. Pearsons, 
on “ Correction of Compass in’Ships;” G. L. Pear- 
sons, ‘*‘ Water-Works for Small Towns,” and J. H, 
Leavenworth, on ‘‘ Questions of Practice.” Prob- 
lems relating to subdivision of a section, lost cor- 
ners, etc., etc., were . Financially the 
Association is in good condition, there being over 
ood os. dp- members. The proceedings of the 
meeting, including the papers read, will soon be 
issued in pamphlet form, and will be for sale at 
ten cents per copy. The officers’ elected for the 
following year are: President, Prof. Charles E. 
Greene. University of Michigan, Ann Arbor; Vice- 
Presidents, James Sanderson, Detroit; J. K. Yo- 
cum, Waterloo; C. M. C. Swoon, Jackson; F. 
Hodgman, Climax; H. C. Pearsons, Ferrysburg; 
H. D. Bartholomew, Lansing; J. J. Watkins, La- 
peer; C. F. Gould, Saginaw; E. Steele, Elk 
Rapids; Secretary a Treasurer, Prof. R. C. Car- 
mter, Lansing; Executive Committee, William 
movan, Lansing; Burton Kent, Adrian; M. Bul- 
lock, Howell; President and Secretary, ex-officio. 
Special committee on manual continued as last 


year. 

Resolutions of respect were adopted in regard 
to the late Lyman Mason, engineer on the Mack- 
inaw Division of the Michigan Central Railroad. 

It was voted to hold an exhibition of surveyors’ 
and engineers’ instruments in connection with 
the next regular meeting. 


—eoo——_ 


ENGINEERS’ CLUB OF PHILADELPHIA. 


ROOMS NO. 1,523 CHESTNUT STREET, PHILADEL- 
PHIA, PA. 


Record of 
dent Rudolph 
present: 

A poe by Prof. W. 8. Chaplin, on the ‘ Rela- 
tive Tensile Stre of Long and Short Bars,” 
was presented, on his behalf, by Prof. L. M. Haupt. 
The object of this paper is to prove that long bars 
are, on the average, weaker to resist tensile 
stress than short bars of the same material and 
cross — Laoag to -— —s the reduction in 
strength ma ound when the proper experi- 
ments have hoe made on the aaeed bone. 

The Secretary presented a correspondence, in 
the year 1839, upon the subject of street paving, 
between the Chairman of the Committee on Pu 
lic a of the city of Philadelphia, and Mr. 
Thomas U. Walter, Honorary Member of the 
Club, who was then in Europe, and was requested 
to furnish information as to the re ing of Euro- 

cities. His letter treats of the ordinary cob- 
le-stone, wooden, granite-block, cobble-stone 
with flag-stone tramways, McAdamized and 
natural and artificial aaphaloane roadways, and is 
ae S serra how much was gee 
upon this subject over forty years ago and how 
little we have profited by it in Philadelphia. 
Mr. D. H. Shedaker submitted ane 


meeting, Jan. 21, 1882, Presi- 
ering in the chair, 16 members 


account of an exhibition of electric ligh in 


Trafalgar Square, London, in 1848. The 
were so eatiatactocy that 


results 
the writer considered 


.|that ‘‘after a short time we should not be sur- 


prised to hear of the total extinction of half the 
ies in the kingdom.” 

Mr. A. Ashburner explained some diffi- 
culties which have been encountered in the 
anthracite coal mines of Schuylkill County, where 
the coal beds have been “pinched out” and lost, 
but which have afterwards been found by driving 
tunnels at right angles to the strike of the beds 
and away from the center of the basin. This ir- 
duced or, folding of the a at righ angl Et 

U1 a foldi strata a t les to 
the strike, by a force exerted in the direction of 
the basin. 

HowarD MuRPHY, Secretary and Treasurer. 


Tue Ratt MarKet.—The Iron Age’s Philadelphia 
steel rails: * It is 
of correct] 


difficult to report 
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